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 Introduction
In its 1991 report, the Great Lakes Water Quality Board reported on progress to adopt a new
role for the Board. This was in response to the 1987 Protocol, which amended the 1978
Great Lakes Water Quality Agreement, and was undertaken in consultation with the Com—
mission. In the report, the Board stated that its new role was “to provide advice on the
broad policy questions and priorities for the cleanup and future protection of the Great
Lakes.” Thus, the Board has changed from its earlier role of program coordinator and
technical reporter on the progress of the Parties in meeting the objectives of the Agreement,
to a more strategic and policy-oriented advisory role that provides a broad perspective on
progress made on current and future priorities facing the Commission. The Board role of
facilitating the binational reporting of water quality monitoring, and of sources and load-
ings of persistent toxic substances to the Great Lakes, was returned to the Parties. The
review and evaluation of Remedial Action Plans have been transferred to the Commission
and its staff. Reports on the state of the lakes and on progress under the Agreement are
now prepared by the Parties on a biennial basis, and will be the subject of a State of the
Lakes Ecosystem conference in 1994.
To become more strategic, the Board sought external advice on emerging Great Lakes
issues. The Board held several workshops to hear presentations and discuss issues such as
threats to human health and injury to fish and wildlife populations from exposures to
persistent toxic substances, and sustainable development.
The
Comm
issi
on a
sked
the
Boar
d to
exam
ine
the
foll
owin
g iss
ues d
urin
g the
1991
-199
3
biennial cycle:
1. S
houl
d th
e Gr
eat
Lake
s Wa
ter
Qual
ity
Agre
emen
t be
rewr
itte
n or
rene
goti
ated
?
2. W
hat
is th
e ad
equa
cy o
f exi
sting
legis
latio
n/reg
ulati
on in
reac
hing
the
poli
cy c
onta
ined
in th
e Gr
eat
Lake
s Wa
ter
Qual
ity
Agre
emen
t co
ncer
ning
virtu
al e
limi
nati
on o
f per
sis-
tent toxic substances?
3.
How
is r
isk
asse
ssme
nt,
man
age
men
t a
nd
com
mun
ica
tio
n un
der
tak
en
in j
uris
dict
ions
in the Great Lakes basin?
4.
Wha
t a
re
the
new
sci
ent
iﬁc
and
pub
lic
pol
icy
cha
lle
nge
s th
at g
ove
rnm
ent
s w
ill
fac
e i
n
sett
ing
regu
lati
ons
and
goal
s to
mee
t th
e te
rms
of t
he A
gre
eme
nt?
Thi
s re
port
revi
ews
the
issu
es r
aise
d on
eac
h to
pic
duri
ng w
ork
sho
ps
spo
nso
red
by
the
Boa
rd
or
dur
ing
Boa
rd
del
ibe
rat
ion
s a
nd,
whe
re
pos
sib
le,
pro
vid
es
con
clu
sio
ns
and
rec
om—
mendations to these Commission priorities.
 
  
 Chapter 1
 
Review of the Great Lakes Water Quality Agreement
The
Boar
d he
ld a
Work
shop
on t
he R
evie
w of
the G
reat
Lake
s Wa
ter
Qual
ity
Agre
emen
t in
Chic
ago
at th
e No
vemb
er 2
0, 1
991
Boar
d me
etin
g an
d in
vite
d re
pres
enta
tive
s of
the a
ca-
dem
ic
and
indu
stri
al c
omm
uni
tie
s a
nd
of n
on-
gov
ern
men
t or
gani
zati
ons
to p
rese
nt t
heir
vie
ws a
bou
t th
e fu
ture
dire
ctio
n of
the
Agr
eem
ent
. I
n ad
diti
on t
o th
e Bo
ard
mem
ber
s a
nd
thes
e re
pres
enta
tive
s, t
he t
wo C
o-ch
airs
of t
he C
omm
iss
ion
atte
nded
the
wor
ksh
op.
The
repr
esen
tati
ve o
f th
e ac
ade
mic
com
mun
ity
pres
ente
d th
ree
them
es.
Firs
t, t
he e
arly
yea
rs
of
the
Agr
eem
ent
had
rig
htl
y b
een
dom
ina
ted
by
the
eng
ine
ers
, h
ydr
olo
gis
ts
and
chem
ists
, bu
t, m
ore
rece
ntly
, at
tent
ion
has
bee
n m
ore
orie
nted
to t
he b
iolo
gy o
f in
dica
tor
spe
cie
s a
nd
the
fun
cti
oni
ng
of t
he
Gre
at
Lak
es
as
an
eco
sys
tem
.
The
sec
ond
the
me
con
-
cer
ned
the
rol
e o
f th
e R
eme
dia
l A
cti
on
Pla
nni
ng
pro
ces
s i
n sh
ift
ing
the
foc
us
of t
he
act
ion
to
a m
ore
'loc
al
leve
l.
Fin
all
y,
sin
ce
the
pur
pos
e o
f th
e p
res
ent
Agr
eem
ent
is c
onc
ern
ed
wit
h e
cos
yst
em
inte
grit
y,
any
sub
seq
uen
tly
red
raf
ted
Agr
eem
ent
sho
uld
exp
lic
itl
y b
e a
n
eco
sys
tem
agr
eem
ent
rat
her
tha
n a
wat
er
qua
lit
y a
gre
eme
nt.
The
ind
ust
ria
l r
epr
ese
nta
tiv
e n
ote
d t
hat
ind
ust
ry
has
ins
tit
ute
d v
olu
nta
ry
cha
nge
s i
n
env
iro
nme
nta
l m
ana
gem
ent
gen
era
lly
and
for
per
sis
ten
t to
xic
sub
sta
nce
s in
part
icul
ar.
Man
y
of t
he
Agr
eem
ent
pri
nci
ple
s h
ave
bee
n i
nco
rpo
rat
ed
int
o t
he r
egu
lat
ory
fra
mew
ork
s o
f bo
th
cou
ntr
ies
and
spe
ciﬁ
cal
ly,
int
o U
.S.
law
thr
oug
h t
he
Gre
at
Lak
es
Crit
ical
Pro
gra
ms
Act
.
Cha
nge
s i
n k
now
led
ge
abo
ut
the
effe
cts
of p
ers
ist
ent
tox
ic
che
mic
als
on
hum
an
hea
lth
and
aqu
ati
c e
cos
yst
ems
nee
ds
to
be
reﬂ
ect
ed
in
a n
ew
agr
eem
ent
and
res
ear
ch
sho
uld
be
und
er-
tak
en
on
the
are
as
of
unc
ert
ain
tie
s d
eri
ved
fro
m t
hes
e n
ew
bio
log
ica
l a
nd
hea
lth
stu
die
s.
Th
e r
epr
ese
nta
tiv
es
of
the
non
-go
ver
nme
nta
l o
rga
niz
ati
ons
agr
eed
tha
t,
in
the
lon
g t
erm
,
the
Agr
eem
ent
sho
uld
evo
lve
int
o a
n e
cos
yst
em
agr
eem
ent
.
Th
ey
rec
all
ed
tha
t t
he
ren
ego
-
tia
tio
n o
f t
he
198
7 P
rot
oco
l t
o t
he
197
8 A
gre
eme
nt
had
tak
en
sig
nif
ica
nt
amo
unt
s o
f t
ime
,
mo
ne
y
an
d h
um
an
res
our
ces
.
An
y r
ene
got
iat
ion
of
the
exi
sti
ng
Agr
eem
ent
wo
ul
d n
eed
sim
ila
r r
eso
urc
es
whi
ch,
in
the
ir
opi
nio
n,
wo
ul
d b
e b
ett
er
spe
nt
on
eff
ort
s t
o e
lim
ina
te
inp
uts
of
tox
ic
sub
sta
nce
s.
Th
e p
ass
age
of
the
(U.
S.)
Gre
at
Lak
es
Cri
tic
al
Pro
gra
ms
Act
(19
90)
gav
e t
he
leg
isl
ati
ve
man
dat
e a
nd
ma
y
pro
vid
e t
he
pol
iti
cal
wil
l t
o d
riv
e s
eve
ral
wa
te
r
qua
lit
y p
ro
gr
am
s
for
war
d,
de
mo
ns
tr
at
in
g h
ow
go
ve
rn
me
nt
s
inc
orp
ora
te
Ag
re
em
en
t
goa
ls
an
d o
bje
cti
ves
int
o d
om
es
ti
c l
aws
.
An
eff
ect
ive
pr
og
ra
m t
o p
ha
se
-o
ut
cri
tic
al
pol
lut
-
ant
s m
us
t c
ont
ain
leg
al
pro
vis
ion
s t
o p
roh
ibi
t t
he
ma
nu
fa
ct
ur
e a
nd
use
of
the
se
ch
em
ic
al
s
as well as prohibiting their discharge.
In
dis
cus
sio
n a
mon
gst
Boa
rd
mem
ber
s,
Co
mm
is
si
on
Co—
cha
irs
and
the
rep
res
ent
ati
ves
,
the
Vi
ew
wa
s e
xpr
es
se
d
tha
t t
he
Ag
re
em
en
t w
as
an
unn
ece
ssa
ril
y c
om
pl
ex
do
cu
me
nt
an
d
tha
t i
t c
ou
ld
be
reo
rga
niz
ed
wi
th
ou
t l
oss
of
con
ten
t.
Th
er
e w
as
, h
ow
ev
er
, a
n a
pp
re
he
ns
io
n
tha
t a
ny
ren
ego
tia
tio
n o
f t
he
Ag
re
em
en
t m
ig
ht
res
ult
in
a w
ea
ke
ni
ng
or
los
s o
f s
om
e
of
the
str
ong
pro
vis
ion
s c
ont
ain
ed
in
the
pre
sen
t d
ocu
men
t.
 
 Anot
her
poin
t of
disc
ussi
on c
once
rned
the
mech
anis
m for
chan
ging
speci
fic o
bject
ives
in A
nne
x 1 o
f the
Agre
emen
t, a
nd h
ow t
hese
objec
tives
are a
ppli
ed, b
y bo
th t
he Pa
rties
and
the j
urisd
ictio
ns.
Anot
her
view
poin
t wa
s th
at a
singl
e num
eric
al v
alue
for a
n ob
ject
ive w
as
not
parti
cular
ly us
eful,
but
that
bina
tion
al go
als s
houl
d be
set t
hat w
ould
be a
dmin
iste
red
at t
he l
ocal
leve
l fo
r co
ntro
l of
mun
ici
pal
and
indu
stri
al o
pera
tion
s.
How
eve
r,
ther
e wa
s
con
cer
n t
hat
this
arr
ang
eme
nt
cou
ld
resu
lt i
n a
loss
of a
ccou
ntab
ilit
y b
y o
rgan
izat
ions
responsible for water quality in the whole basin.
Disc
ussa
nts
rec
ogn
ized
that
the
proc
ess
inst
itut
ed t
hro
ugh
Rem
edi
al
Act
ion
Plan
s an
d,
to a
grea
ter
exte
nt,
thr
oug
h th
e L
ake
wid
e M
ana
gem
ent
Plan
s of
fers
a ﬁr
st o
ppo
rtun
ity
to
imp
lem
ent
a bi
nati
onal
man
age
men
t a
ppr
oac
h t
o re
stor
e a
nd
mai
nta
in
the
Grea
t L
ake
s
Bas
in
Eco
sys
tem
.
Suc
h a
n a
ppr
oac
h c
an
be
use
d n
ot
onl
y to
cha
nge
the
beh
avi
our
of
peo
ple
in e
cos
yst
ems
but
also
to o
ver
com
e t
he t
radi
tion
al s
ingl
e-me
dia
app
roa
ch
wit
hin
agen
cies
to a
ddre
ss s
uch
issu
es a
s ai
r de
posi
tion
of t
oxic
che
mic
als
and
the
rede
sign
of
specific manufacturing processes.
In t
he s
ubse
quen
t di
scus
sion
betw
een
the C
o-ch
airs
and
the
Boar
d me
mber
s, a
cons
en-
sus
eme
rge
d th
at,
tho
ugh
the
198
7 Pr
otoc
ol t
o th
e 19
78
Agr
eem
ent
mig
ht b
e im
pro
ved
by
mino
r ch
ange
s or
thro
ugh
reor
gani
zati
on o
f th
e do
cume
nt,
the
reso
urce
s th
at w
ould
be
nee
ded
for
a re
vie
w or
rene
goti
atio
n wo
uld
be b
ette
r sp
ent
on
imp
lem
ent
ati
on o
f th
e ex
ist-
ing
Agr
eem
ent
.
It w
as
not
ed
that
Arti
cle
XIII
of t
he
Agr
eem
ent
enab
les
the
Part
ies,
if
nece
ssar
y, to
ame
nd t
he A
gree
ment
by a
n ex
chan
ge o
f let
ters
thro
ugh
dipl
omat
ic c
hann
els,
rather than through a full renegotiation.
The
Comm
issi
on,
in p
repa
ring
its S
ixth
Bien
nial
Repo
rt t
o the
Parti
es, c
oncu
rred
with
this
advi
ce a
nd r
ecom
mend
ed t
hat t
he P
artie
s no
t rev
ise
the
Agre
emen
t at
this
time
, bu
t
focu
s on
how
to i
mpro
ve p
rogr
ams
and
meth
ods
to a
chie
ve t
he r
equi
reme
nts
and
overa
ll
objectives of the Agreement.
In Ja
nuar
y 19
93, t
he Pa
rties
reaf
ﬁrme
d the
ir co
mmit
ment
to wo
rkin
g to
ward
s th
e ach
ieve
-
ment
of t
he g
oals
and
objec
tives
outl
ined
in t
he A
gree
ment
. T
he P
artie
s ag
reed
that
the
pres
ent
Agre
emen
t pr
ovid
es a
soun
d ba
sis
for r
estor
ing
and
prot
ecti
ng t
he G
reat
Lake
s
Basi
n ec
osys
tem
and
does
not
need
to u
nder
go r
evis
ion
at th
is t
ime
and
that
reso
urce
s
shou
ld c
onti
nue
to b
e fo
cuse
d on
impl
emen
tati
on r
athe
r th
an o
n in
tens
ive
revi
ew a
nd
renegotiation of the Agreement.
 Chapter 2
 
Le
gi
sl
at
iv
e
an
d
Re
gu
la
to
ry
Co
ns
id
er
at
io
ns
fo
r
Vi
rt
ua
l
El
im
in
at
io
n
of
Pe
rs
is
te
nt
To
xi
c
Su
bs
ta
nc
es
2.1 INTRODUCTION
In
19
91
,
th
e I
nt
er
na
ti
on
al
Joi
nt
Co
mm
is
si
on
di
re
ct
ed
th
e G
re
at
La
ke
s
Wa
te
r
Qu
al
it
y
Bo
ar
d
to
ass
ist
th
e
Vi
rt
ua
l E
li
mi
na
ti
on
Ta
sk
Fo
rc
e
(V
ET
F)
by
ho
ld
in
g a
wo
rk
sh
op
on
th
e l
egi
sla
-
tiv
e a
nd
re
gu
la
to
ry
as
pe
ct
s o
f v
irt
ual
el
im
in
at
io
n,
dr
aw
in
g o
n p
re
vi
ou
s w
or
k
un
de
rt
ak
en
by
th
e
VE
TF
.
Th
e
Bo
ar
d
wa
s
as
ke
d
to
ad
dr
es
s
su
ch
is
sue
s
as
th
e
ins
tit
uti
ona
l,
bu
re
au
cr
at
ic
an
d
leg
al
bar
rie
rs
to
ac
hi
ev
in
g
vir
tua
l
el
im
in
at
io
n
of
per
sis
ten
t
tox
ic
su
bs
ta
nc
es
an
d
th
e
in
te
ri
m
me
as
ur
es
th
at
ca
n
be
ta
ke
n
pe
nd
in
g
st
at
ut
or
y
la
w
re
fo
rm
.
Th
e
wo
rk
sh
op
wa
s
he
ld
in
Wi
nd
so
r
on
Ju
ne
17
an
d
18
,
19
92
an
d
in
cl
ud
ed
pr
es
en
ta
ti
on
s
by
in
vi
te
d
sp
ea
ke
rs
an
d
fo
ur
br
ea
ko
ut
se
ss
io
ns
to
di
sc
us
s
a
ser
ies
of
qu
es
ti
on
s
co
nc
er
ni
ng
:
1)
th
e
ad
eq
ua
cy
of
th
e
ex
is
ti
ng
le
ga
l f
ra
me
wo
rk
;
2)
ba
rr
ie
rs
to
ac
hi
ev
in
g v
ir
tua
l e
li
mi
na
ti
on
;
3)
ju
ri
sd
ic
ti
on
al
ro
le
s a
nd
re
sp
on
si
bi
li
ti
es
; a
nd
4)
th
e c
on
ce
pt
of
re
ve
rs
e o
nu
s.
A
“C
om
pi
la
ti
on
of
Co
mm
en
ts
Ma
de
at
th
e
Br
ea
ko
ut
Se
ss
io
ns
”
ha
s
be
en
pu
bl
is
he
d,
an
d
th
e
co
ns
id
er
at
io
ns
of
th
e
Bo
ar
d
ha
ve
be
en
pu
b-
li
sh
ed
as
“A
Re
po
rt
of
th
e
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Bo
ar
d
to
th
e
Vi
rt
ua
l
El
im
in
at
io
n
Ta
sk
Fo
rc
e
of
th
e
In
te
rn
at
io
na
l
Jo
in
t
Co
mm
is
si
on
”,
fr
om
wh
ic
h
th
is
su
mm
ar
y
ha
s
be
en
pr
ep
ar
ed
.
Th
is
su
mm
ar
y
fo
cu
se
s
on
ex
is
ti
ng
su
bs
ta
nc
es
al
re
ad
y i
n c
om
me
rc
e
an
d a
lr
ea
dy
be
in
g r
el
ea
se
d.
Th
e
Bo
ar
d
re
co
mm
en
ds
,
as
a
ge
ne
ra
l
wo
rk
in
g
pr
in
ci
pl
e,
th
at
th
e
Pa
rt
ie
s
sh
ou
ld
st
re
ng
th
en
po
l-
lu
ti
on
pr
ev
en
ti
on
pr
og
ra
ms
to
re
du
ce
or
el
im
in
at
e
th
e
cr
ea
ti
on
of
po
ll
ut
an
ts
or
wa
st
es
at
th
e
source.
2.
2
CR
IT
ER
IA
FO
R
SE
LE
CT
IN
G
EX
IS
TI
NG
CH
EN
II
CA
LS
FO
R
VI
RT
UA
L
EL
IM
IN
AT
IO
N
Th
e
cr
it
er
ia
fo
r
se
le
ct
in
g
ex
is
ti
ng
ch
em
ic
al
s
fo
r
vi
rt
ua
l
el
im
in
at
io
n
ar
e
ge
ne
ra
ll
y
ba
se
d
on
th
e
ph
ys
ic
al
,
ch
em
ic
al
an
d
to
xi
co
lo
gi
ca
l
ch
ar
ac
te
ri
st
ic
s
of
a
pa
rt
ic
ul
ar
su
bs
ta
nc
e
de
te
r-
mi
ne
d
fr
om
co
nt
ro
ll
ed
la
bo
ra
to
ry
ex
pe
ri
me
nt
at
io
n.
Th
is
pr
ac
ti
ce
,
ho
we
ve
r,
ha
s
re
su
lt
ed
in
ex
te
ns
iv
e
li
st
s
of
ex
is
ti
ng
ch
em
ic
al
s
th
at
ar
e
im
pr
ac
ti
ca
l
fo
r
in
it
ia
ti
ng
re
gu
la
to
ry
pr
og
ra
ms
fo
r
virtual elimination.
Th
e
Bo
ar
d
re
co
mm
en
ds
th
at
a
sp
ec
if
ic
lis
t
of
pe
rs
is
te
nt
to
xi
c
su
bs
ta
nc
es
,
wh
ic
h
wi
ll
be
co
ns
id
-
er
ed
fo
r
vi
rt
ua
l
el
im
in
at
io
n,
ne
ed
s
to
be
de
ve
lo
pe
d
an
d
wi
de
sp
re
ad
ag
re
em
en
t
re
ac
he
d
an
d
th
e
im
me
di
at
e
at
te
nt
io
n
of
th
e r
eg
ul
at
or
y
ag
en
ci
es
fo
cu
se
d
on
th
at
lis
t.
Th
e
Bo
ar
d
re
co
mm
en
ds
th
at
pr
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In the United States in 1976, Congress passed the Toxic Substances Control Act to
investigate and control these substances. In Canada, Parliament passed the Environmental
Contaminants Act in 1975, which formed the basis of the Toxic Substances Section of the
1988 Canadian Environment Protection Act.
The Board concludes that, in terms of authority contained in the legislation, the two
federal governments have adequate mandates and authority to implement the policy con-
tained in the Great Lakes Water Quality Agreement concerning the virtual elimination of
discharges of any or all persistent toxic substances through control ofproducts and control
of discharges. The Board, however, recognizes that there are significant barriers to the
eﬂective implementation ofthis authority.
Before the barriers to achieving virtual elimination of persistent toxic substances can be
identiﬁed, the steps in the administrative process must be outlined (Figure 1).
2.4 ADMINISTRATIVE PROCEDURES
The release of certain persistent toxic substances into the Great Lakes has caused injury to
ﬁsh and wildlife resources and probably caused effects on the development of infants of moth-
ers who ate Lake Michigan ﬁsh. Before such causal linkages can be made, extensive research
must be undertaken not only to describe the syndrome andits geographic and temporal inci-
dence and severity, but also to demonstrate experimentally that the suspected causal agent is
speciﬁcally responsible for the syndrome. In addition, plausible routes of entry for the sub-
stance and pathways of exposure of the affected organisms must be documented.
After these investigations have been undertaken, a scientiﬁc case may be prepared on
which regulatory action can be taken. This may include promulgation of a regulation to
prohibit activities involving the substance or, for example, the cancellation of a registration
of a persistent toxic pesticide.
If the regulatory agency accepts the scientific ﬁndings of injury and is satisﬁed about
the causes, it may proceed by reviewing the available legal remedies and technological
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 options to overcome the injury. After legal and technological proposals have been pre-
pared, a socio-economic assessment of the proposed action must be developed from which
a decision may be made concerning which legal and technological options to implement.
After the legal instrument has been developed and published and adequate provision
made for appeal by interested parties, it may be promulgated. Through enforcement and com—
pliance activities, the governments attempt to control environmental exposures to the substance
causing the injury. Through environmental monitoring, the long—term trends in the concentra—
tions of the substance and the incidence and severity of the syndrome are documented to
evaluate the effectiveness of the legal action. If the regulatory action is successful, the injury to
fish and wildlife resources and to human health should beeliminated.
2.5 BARRIERS TO ACHIEVING VIRTUAL ELIMINATION
There is a dynamic tension between science, public policy and economics but the workshop
participants felt that one of the most signiﬁcant barriers to implementing the virtual elimination
provisions was the lack of political will. In theabsence of centralized authority, success de—
pends on harmonizing programs in many agencies at different levels of government with a level
of goodwill between individuals and agencies involved. Thus, there is potentially a number of
barriers to the successful control of a substance that has caused injury.
2.5.1 Identiﬁcation of the Injury and the Causal Agents
One of the first barriers is in the identification of the injury. Much of the damage that
occurred in the Great Lakes as long as forty years ago and continues today, has been so
subtle, though biologically significant, that even skilled biologists have had difficulty recog-
nizing injured populations. Not only is funding generally not available for research on
injury, but from a research scientist’s career standpoint this kind of science yields less
predictable results and may detract from potential for advancement. How research is funded
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and organized thus presents significant barriers to obtaining the evidence and rationale
necessary to implement the virtual elimination policy.
2.5.2 Preparation and Transmission of a Valid Scientiﬁc Case
Historically, government scientists have been rewarded based on “productivity” which is
usually measured by the number of publications in the peer reviewed scientiﬁc literature.
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While the Board endorses the various programs being implemented by the Parties on
pollution prevention, the Board notes the extreme length of time between the past introduc-
tion of a substance into commerce, the documentation of socially unacceptable damage, the
control of the substance, and the ﬁnal remediation and restoration of the injured populations.
The Board recommends that the Parties devise more eﬂicient and effective ways to investigate
injury caused by existing chemicals and be prepared to reallocate funds and human resources,
where required.
The Board recommends to the Commission that the Research Inventory prepared by the Council
of Research Managers be used to evaluate the adequacy of the allocation offunding to investi-
gate actual injury to fish and wildlife resources and to human health caused by exposures to
persistent toxic substances.
The Board recommends that the Parties give consideration to the development and provision of
incentives for scientists to become involved in cause-effect research, promote broader science
assessments in a weight of evidence approach, and make the information widely available to
the scientific community and the public.
2.5.3 Challenges through Litigation and Administrative Process
Once the regulatory community accepts the evidence from the scientiﬁc community of the
causal relationship between the presence of the persistent toxic substance and the conse—
quent injury and proposes regulatory action to remedy the injury, industry may bring a
legal challenge to modify or overturn the proposed action.
The Board recognizes the beneficial role that interventions by industry and environ-
mental advocates can contribute to the assessment of scientific evidence and to discussions
of proposed regulatory actions. Regulatory agencies are encouraged to ensure that a balance
of views prevails and that mechanisms are in place to encourage the input of all stakehold-
ers. Decisions should be based on an objective assessment of scientific evidence, not the
degree of access that various interests have to senior policy ofﬁcials.
2.5.4 Interagency Multimedia Approach
Substances such as PCB, DDT and dieldrin pose special problems for regulatory authorities.
Not only do they enter the various media of the environment through different routes, but
they also move between media when released. Regulatory control of release into the envi-
ronment through one route of entry may result in releases into other media, thereby con—
tinuing the injury. Most agencies are organized on a media-specific basis reﬂecting the
media-speciﬁc legislation they administer, and thus regulatory control of a persistent toxic
substance within a facility tends to be uncoordinated. Similarly, most regulatory controls
are developed on an industry-specific basis while these substances have been used in many
industrial sectors. Thus, industry-speciﬁc controls are only partially effective.
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The Board concludes that there is no acceptable assimilative capacity for persistent,
bioaccumulative toxic substances in the Great Lakes Basin Ecosystem and thus the only
appropriate water quality objective that should be included in the Great Lakes Water Qual-
ity Agreement for these substances is zero.
The Board concludes that for persistent toxic substances it is not appropriate to attempt to
set ambient water quality objectives in the environment, exceptwhen such objectives are recog-
nized as interim steps as they are in the Great Lakes Water Quality Agreement. For such
substances it is necessary that the policy of virtual elimination be directly implemented through
elimination from use, the deployment of best available treatment technology and destruction
ﬁ'om all other sources.
The Board recommends that the Parties apply water quality objectives for persistent,
bioaccumulative toxic substances only for the purpose of establishing benchmarks or interim
guidelines or regulations. The Board recommends that the Parties recognize, both directly and
implicitly, that persistent substances which are both highly toxic and bioaccumulative cannot be
tolerated by the Great Lakes Basin Ecosystem and should be virtually eliminated. Before the
end of the next biennial period, the Parties should prepare plans and schedule dates for imple-
mentation of the virtual elimination policy.
2.6 IURISDICTIONAL ROLES AND RESPONSIBILITIES
Persistent toxic substances move between countries and continents through atmospheric,
aquatic and biological processes, so it is essential that prohibitions on activities involving
speciﬁc persistent toxic substances be undertaken on a global level. For example, there is
no prohibition on the manufacture of DDT in the United States for export to other coun-
tries. Use in the recipient country may lead to atmospheric translocation back to the
United States and to the Great Lakes basin. Thus, the virtual elimination policy cannot be
attained without an international treaty to prohibit all activities involving compounds such
as DDT.
The Board recommends that the United States and Canada become advocates for an intema-
tional convention to achieve global action to prohibit the manufacture, export, sale, distribution,
use and release ofDDT, dieldrin, PCB and chlordane.
2.6.1 Product Control
In the United States, in terms of controlling substances likely to present an unreasonable
risk of injury to health or the environment, Congress enacted the Toxic Substances Control
Act(TSCA) in 1976. The Act clearly showed that Congress believed it had a mandate under
the US. Commerce power and intended to assess and control these kinds of risks, although
it tempered this authority with economic considerations. Though TSCA has been used to
prevent the entry into US. commerce of many new substances, the act has not been used to
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2.6.2 Alternatives to the Regulatory Approach
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be a
volu
ntar
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pro
ach
that
cou
ld
be c
odif
ied
thr
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h a
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ndu
m of
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g.
It is
unce
rtai
n at
this
tim
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l st
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ilit
y of
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e me
asu
res
in t
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trie
s.
In p
aral
lel
with
the
regu
lato
ry a
ppro
ach,
the
Boa
rd r
eco
mme
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that
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Part
ies
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sue
a vo
lun-
tary
appr
oach
, in
volv
ing
all i
nter
este
d pa
rtie
s, t
o th
e ph
ase-
out
of t
he m
anu
fac
tur
e a
nd
use
of
cert
ain
pers
iste
nt t
oxic
chem
ical
s, a
s a
viab
le a
lter
nati
ve.
The
Can
adi
an
mult
i-st
akeh
olde
r
proc
ess
(AR
ETS
- Ac
cele
rate
d Re
duct
ion
and
Elim
inat
ion
of T
oxic
Subs
tanc
es)
can
be
cons
id-
ered as a model.
2.6.3 Control of Releases
UNITED STATES
Auth
orit
y fo
r co
ntro
l of
rele
ases
rest
s pr
imar
ily
wit
h th
e fe
dera
l go
ver
nme
nt i
n th
e Un
ite
d
Stat
es,
wit
h st
ate
deli
very
of t
he p
rog
ram
s f
or p
rote
ctin
g th
e e
nvi
ron
men
t f
rom
toxi
c su
b—
stan
ces.
The
U.S.
Cle
an A
ir a
nd C
lean
Wat
er A
cts
are
inte
nded
to p
rote
ct s
ingl
e me
dia
, ba
sed
on b
est
avail
able
tech
nolo
gy.
The
Reso
urce
Cons
erva
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and
Reco
very
Act
and
Comp
rehe
n-
sive
Envi
ronm
enta
l Re
spon
se C
ompe
nsat
ion
and
Liabi
lity
Act
(Sup
erfu
nd) a
re to
mana
ge s
olid
wast
e an
d re
medi
ate p
ast i
napp
ropr
iate
disp
osal
of to
xic w
astes
. Th
e Fe
dera
l Ins
ectic
ide F
un-
gicid
e an
d Ro
dent
icid
e Ac
t is
for r
egist
ratio
n an
d la
belli
ng of
pesti
cides
and
cont
rol o
f ho
w
they
are u
sed
and
relea
sed.
The
Toxi
c Su
bsta
nces
Cont
rol
Act
is th
e fed
eral
law
desi
gned
to
prohibit releases of speciﬁc toxic substances from all sources to all media.
CANADA
Unde
r the
Cana
dian
cons
titu
tion
the
prov
inci
al go
vern
ment
s ha
ve r
espo
nsib
ilit
y for
matt
ers
of a local nature, which includes most aspects of the management and control of releases of
wastes and toxic substances. The Ontario Water Resources Act and the Environmental
Protection Act both contain provisions to issue orders and certiﬁcates of approval control-
ling operation of facilities and associated discharges. The goal of the Municipal-Industrial
Strategy for Abatement (MISA) program is the virtual elimination of persistent toxic con-
taminants from all discharges to Ontario’s waters.
The Canadian federal government has a series of legislative authorities governing the
release of pollutants. Section 36(3) of the Fisheries Act generally prohibits discharge of
subs
tanc
es d
elet
erio
us to
ﬁsh
or h
uma
n us
e of
ﬁsh.
Regu
lati
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est a
vaila
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otec
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Act
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rele
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ts.
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n tox
ic s
ubst
ance
s, w
hich
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ri-
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nvi
ron
men
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Con
tam
ina
nts
Act,
cont
ains
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isio
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rol
rele
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peci
ﬁc t
oxic
subs
tanc
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all s
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o al
l me
dia
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2.7 REVERSE ONUS
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con
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f re
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d b
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h c
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e e
xte
nsi
ve
bur
eau
cra
cie
s t
o e
val
uat
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w c
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l c
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t m
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f p
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f c
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the
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l m
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l d
ev
el
op
ed
in
the
tw
o
cou
ntr
ies
and internationally.
Is
th
er
e a
rol
e f
or
re
ve
rs
e o
nu
s
in
rel
ati
on
to
per
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t t
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re
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y o
f t
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y f
ro
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ty
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en
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e g
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e
Fi
gu
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Pa
rt
of
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e p
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se
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e
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rk
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to
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iga
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e
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sib
ili
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ve
to
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by
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ta
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soc
iet
ies
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e m
at
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at
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Bo
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e r
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to
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at
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1'1')
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pa
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pe
rs
is
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to
xi
c
su
bs
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nc
e(
s)
is
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ke
ly
to
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en
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e
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d
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a
pa
rt
ic
ul
ar
pa
rt
y(
ie
s)
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or
is
li
ke
ly
to
ha
ve
be
en
culpable.
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 Chapter 3
Risk Assessment
3.1 INTRODUCTION
On November 25, 1991, in its priorities statement for the 1991-93 biennial cycle, the Com-
mission requested the Great Lakes Water Quality Board to prepare a background document
on risk assessment, management and communication and to hold a workshop as part of the
Commission priority on human and ecosystem health. Specifically, the Commission asked
the Board to examine the various ways the Parties and jurisdictions assess risks, how
consistent they are - both between and within agencies and between countries - and how
the Parties communicate their assessments, both to special communities and to the general
public. Responses to such communication could also be examined.
The project was undertaken in consultation with the Science Advisory Board, Council of
Great Lakes Research Managers, the International Air Quality Advisory Board and other experts
through a Risk Assessment Steering Committee. A background paper was prepared by DrDaniel
Krewski of the Department of National Health and Welfare in Ottawa and by DrWilliam
Farland, Director of the Ofﬁce of Health and Environmental Assessment of the US. Environ—
“ mental Protection Agency in Washington, DC. The extended abstracts of the papers given at the
workshop are published separately as “Proceedings of a Workshop on Risk Assessment, Com—
munication and Management in the Great Lakes Basin”. This chapter describes the main ﬁnd—
ings from the workshop presentations and contains the conclusions and recommendations of
the Board.
3.2 NIETHODOLOGY
The paradigm used by the US. EPA for risk assessment was developed by the National
Academy of Sciences and published in 1983. The purpose of the risk assessment and risk
management processes is to compare the risks posed by particular substances or other
agents and to identify and deal first with the worst and most controllable risks. Environ-
mental risk characterization is the process of combining various kinds of information from
the risk assessment process, including hazard identification, dose-response evaluation and
exposure assessment, to describe the likelihood that humans will experience toxicity asso-
ciated with the substance. This information about the likelihood of toxicity can then be
used, together with socio-economic, technological and jurisdictional information on control
options, in the risk management process to formulate regulatory decisions.
This methodology has had widespread application and there has been close consulta-
tion on its development and application between Canada and the United States. The use of
the term “risk assessment” in the US. EPA refers only to the scientific process of hazard
identification and risk characterization. In Canada, it also refers to the process of develop-
ing and evaluating different options for risk management.
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o
u
g
h
ri
sk
a
s
s
e
s
s
m
e
n
t
is
s
o
m
e
t
i
m
e
s
in
te
rp
re
te
d
m
o
r
e
n
a
r
r
o
w
l
y
in
te
rm
s
of
qu
an
ti
ta
ti
ve
ri
sk
as
se
ss
me
nt
,
cu
rr
en
t
tr
en
ds
ar
e
to
wa
rd
s
br
oa
de
r
us
e
of
th
is
te
rm
.
Th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
co
nc
lu
de
s
th
at
ri
sk
s
to
h
u
m
a
n
he
al
th
ar
e
ge
ne
ra
ll
y
co
ns
id
er
ed
se
pa
ra
te
ly
f
r
o
m
ri
sk
s
to
th
e
en
vi
ro
nm
en
t.
Al
th
ou
gh
me
th
od
ol
og
ie
s
fo
r
h
u
m
a
n
he
al
th
ri
sk
as
se
ss
me
nt
te
nd
to
be
m
o
r
e
de
ve
lo
pe
d
th
an
th
os
e
fo
r
en
vi
ro
nm
en
ta
l
ri
sk
as
se
ss
me
nt
,
th
er
e
ar
e
a
nu
mb
er
of
co
mm
on
al
it
ie
s
be
tw
ee
n
th
em
.
 Th
e
Bo
ar
d
re
co
mm
en
ds
tha
t,
be
ca
us
e
in
fo
rm
at
io
n
on
he
al
th
an
d
en
vi
ro
nm
en
ta
l
ri
sk
s
ma
y
be
av
ai
la
bl
e
fr
om
ma
ny
di
ff
er
en
t
so
ur
ce
s,
a
we
ig
ht
of
ev
id
en
ce
ap
pr
oa
ch
is
ne
ed
ed
to
pr
ep
ar
e
a
co
mp
re
he
ns
iv
e
ev
al
ua
ti
on
of
th
e
av
ai
la
bl
e
da
ta
an
d
as
se
ss
me
nt
of
th
e
ri
sk
s.
Th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
re
co
mm
en
ds
th
at
th
e
Pa
rt
ie
s
co
nt
in
ue
to
de
ve
lo
p
an
in
te
gr
at
ed
fr
am
e-
wo
rk
to
en
su
re
th
at
as
se
ss
me
nt
s
of
ri
sk
to
hu
ma
n
he
al
th
an
d
en
vi
ro
nm
en
t
ar
e
co
mp
at
ib
le
.
3.
3
A
P
P
L
I
C
A
T
I
O
N
S
A
N
D
C
A
S
E
S
T
U
D
I
E
S
Th
e
ri
sk
as
se
ss
me
nt
me
th
od
ol
og
y
ha
s
be
en
ap
pl
ie
d
in
re
la
ti
on
to
ep
id
em
io
lo
gi
ca
l
st
ud
ie
s.
Fo
r
ex
am
pl
e,
ep
id
em
io
lo
gi
ca
l
da
ta
ha
ve
be
en
co
ll
ec
te
d
on
va
ri
ou
s
ca
nc
er
s
in
wo
rk
er
s
in
Mo
nt
re
al
,
an
d
on
th
ei
r
ex
po
su
re
to
to
ba
cc
o
an
d
30
0
in
du
st
ri
al
ch
em
ic
al
s.
Th
e
st
ud
y
sh
ow
ed
th
at
th
er
e
is
no
ep
id
em
ic
of
oc
cu
pa
ti
on
al
ca
nc
er
as
so
ci
at
ed
wi
th
th
es
e
30
0
ri
sk
fa
ct
or
s.
Si
mi
la
rl
y,
an
ep
id
em
io
lo
gi
ca
l
st
ud
y
of
th
e
pr
es
en
ce
of
ra
do
n
in
ho
me
s
in
Wi
nn
ip
eg
,
Ma
ni
to
ba
an
d
of
th
e
in
ci
de
nc
e
of
lu
ng
ca
nc
er
wa
s
un
de
rt
ak
en
.
Af
te
r
re
su
lt
s
we
re
ad
ju
st
ed
fo
r
th
e
ef
fe
ct
s
of
sm
ok
in
g,
di
ff
er
en
ce
in
co
un
tr
y
of
or
ig
in
an
d
fo
r
oc
cu
pa
ti
on
,
th
er
e
wa
s
no
co
mp
o-
ne
nt
of
th
e
ri
sk
of
lu
ng
ca
nc
er
th
at
wa
s
at
tr
ib
ut
ab
le
to
ex
po
su
re
to
ra
do
n.
Bo
th
of
th
es
e
ep
id
em
io
lo
gi
ca
l
st
ud
ie
s,
wh
ic
h
co
mp
ri
se
d
di
re
ct
me
as
ur
es
on
po
pu
la
ti
on
s,
sh
ow
th
e
di
ff
i-
cu
lt
y
of
at
tr
ib
ut
in
g
an
in
cr
ea
se
d
in
ci
de
nc
e
of
di
se
as
e
at
lo
w
ex
po
su
re
s
to
a
su
pp
os
ed
or
suspected causal factor.
A
n
al
te
rn
at
iv
e
me
th
od
is
to
es
ti
ma
te
th
e
in
cr
ea
se
d
ri
sk
to
h
u
m
a
n
s
in
di
re
ct
ly
,
th
ro
ug
h
ex
-
tr
ap
ol
at
io
n
to
lo
w
do
se
s
fr
om
re
su
lt
s
of
la
bo
ra
to
ry
st
ud
ie
s
on
ex
pe
ri
me
nt
al
an
im
al
s,
in
wh
ic
h
hi
gh
le
ve
l
ex
po
su
re
s
re
su
lt
in
cl
ea
r
in
cr
ea
se
s
in
th
e
in
ci
de
nc
e
of
ca
nc
er
s.
A
ma
jo
r
to
pi
c
in
ca
nc
er
ri
sk
as
se
ss
me
nt
is
es
ti
ma
ti
on
of
ca
rc
in
og
en
ic
po
te
nc
y
of
di
ff
er
en
t
su
bs
ta
nc
es
si
nc
e
th
er
e
is
ev
id
en
ce
th
at
th
is
m
a
y
va
ry
b
y
u
p
to
ei
gh
t
or
de
rs
of
ma
gn
it
ud
e
b
e
t
we
e
n
th
e
m
o
s
t
po
te
nt
c
o
m
p
o
u
n
d
,
su
ch
as
2,
3,
7,
8-
TC
DD
,
a
n
d
th
e
le
as
t
po
te
nt
ca
rc
in
og
en
s.
A
n
o
t
h
e
r
re
ce
nt
d
e
ve
l
o
p
m
e
n
t
is
th
e
tr
en
d
to
wa
rd
s
th
e
us
e
of
bi
ol
og
ic
al
ly
-b
as
ed
m
o
d
e
l
s
of
ca
rc
in
og
en
es
is
,
fo
r
e
x
a
m
p
l
e
to
ev
al
ua
te
th
e
ri
sk
s
p
o
s
e
d
b
y
jo
in
t
ex
po
su
re
s
to
t
w
o
ca
r-
ci
no
ge
ns
,
s
u
c
h
as
to
ba
cc
o
a
n
d
ra
do
n,
fo
r
u
r
a
n
i
u
m
mi
ne
rs
.
T
h
e
re
la
ti
ve
ri
sk
of
co
nt
ra
ct
in
g
lu
ng
ca
nc
er
fr
om
hi
gh
ex
po
su
re
s
to
bo
th
ra
do
n
a
n
d
to
ba
cc
o
is
m
u
c
h
hi
gh
er
th
an
w
o
u
l
d
be
e
xp
e
c
t
e
d
f
r
o
m
th
ei
r
in
di
vi
du
al
ri
sk
s,
in
di
ca
ti
ng
th
at
th
e
jo
in
t
ac
ti
on
at
h
i
g
h
e
xp
o
s
ur
e
s
is
sy
ne
rg
is
ti
c
an
d
no
t
ad
di
ti
ve
.
3.
3.
1
Fi
sh
Ad
vi
so
ri
es
A
g
e
n
c
i
e
s
r
e
s
p
o
n
s
i
b
l
e
fo
r
h
u
m
a
n
he
al
th
a
n
d
fi
sh
er
ie
s
m
a
n
a
g
e
m
e
n
t
h
a
v
e
co
ll
ab
or
at
ed
d
u
r
i
n
g
th
e
pa
st
t
w
e
n
t
y
ye
ar
s
to
a
d
vi
s
e
th
e
p
ub
l
i
c
a
b
o
u
t
c
o
n
s
u
m
p
t
i
o
n
of
c
o
n
t
a
m
i
n
a
t
e
d
sp
or
tf
is
h.
R
i
s
k
a
s
s
e
s
s
m
e
n
t
m
e
t
h
o
d
s
h
a
v
e
b
e
e
n
a
p
p
l
i
e
d
to
es
ti
ma
te
th
e
h
a
z
a
r
d
s
p
o
s
e
d
b
y
c
o
n
t
a
m
i
n
a
n
t
s
p
r
e
s
e
n
t
in
th
e
fi
sh
sp
ec
ie
s
t
a
k
e
n
f
r
o
m
di
ff
er
en
t
lo
ca
ti
on
s.
A
va
ri
et
y
of
m
a
n
a
g
e
m
e
n
t
in
te
r-
v
e
n
t
i
o
n
s
h
a
v
e
b
e
e
n
a
t
t
e
m
p
t
e
d
,
i
n
c
l
ud
i
n
g
o
n
e
ju
ri
sd
ic
ti
on
’s
pr
oh
ib
it
io
n
o
n
t
h
e
p
o
s
s
e
s
s
i
o
n
of
sp
or
t
fi
sh
f
r
o
m
L
a
k
e
On
ta
ri
o.
T
h
i
s
ac
ti
on
re
su
lt
ed
in
fl
ag
ra
nt
vi
ol
at
io
ns
of
t
h
e
re
gu
la
ti
on
,
w
h
i
c
h
w
a
s
s
u
b
s
e
q
u
e
n
t
l
y
re
sc
in
de
d.
Ge
ne
ra
ll
y,
ad
vi
so
ri
es
ar
e
i
s
s
ue
d
fo
r
sp
or
t
fi
sh
er
ie
s,
w
h
e
r
e
a
s
ei
th
er
th
e
fi
sh
er
y
or
th
e
m
a
r
k
e
t
s
m
a
y
b
e
c
l
o
s
e
d
fo
r
th
e
c
o
m
m
e
r
c
i
a
l
fi
sh
er
ie
s.
T
h
e
s
e
p
r
o
vi
s
i
o
n
s
ar
e
i
n
t
e
n
d
e
d
to
pr
ot
ec
t
sp
or
tf
is
he
rs
a
n
d
th
e
ge
ne
ra
l
pu
bl
ic
.
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Di
sc
re
ti
on
is
ne
ed
ed
in
ap
pl
yi
ng
a
nu
me
ri
ca
l
va
lu
e
de
ri
ve
d
fr
om
qu
an
ti
ta
ti
ve
ris
k a
s—
se
ss
me
nt
.
It
is
ne
ce
ss
ar
y t
o d
iff
ere
nti
ate
be
tw
ee
n
ris
k a
ss
es
sm
en
ts
for
su
bs
ta
nc
es
for
wh
ic
h
it
is
as
su
me
d
th
at
th
er
e
is
a
th
re
sh
ol
d
or
sa
fe
lev
el,
ve
rs
us
th
os
e
as
su
me
d
to
ha
ve
no
n-
th
re
sh
ol
d
ef
fe
ct
s
su
ch
as
ca
rc
in
og
en
es
is
an
d
mu
ta
ge
ne
si
s.
It
is
al
so
ne
ce
ss
ar
y
to
un
de
r-
st
an
d
th
at
so
me
su
bs
ta
nc
es
,
su
ch
as
di
ox
in
an
d
ar
se
ni
c,
ma
y
sh
ow
bo
th
th
re
sh
ol
d
an
d
no
n-
th
re
sh
ol
d
ef
fe
ct
s
an
d
th
at
a
co
mp
ar
is
on
of
ri
sk
as
se
ss
me
nt
s
us
in
g
th
es
e
di
ff
er
en
t
as
su
mp
-
ti
on
s
ma
y
gi
ve
ris
e t
o
co
nt
ra
di
ct
or
y a
dv
ic
e
an
d
th
er
eb
y p
os
e
dif
fic
ult
po
li
cy
qu
es
ti
on
s.
Re
gu
la
to
ry
de
ci
si
on
ma
ke
rs
ne
ed
to
un
de
rs
ta
nd
th
e
ke
y
as
su
mp
ti
on
s,
th
ei
r
ra
ti
on
al
e
an
d
th
e
ex
te
nt
of
th
e
sc
ie
nt
if
ic
co
ns
en
su
s,
th
e
un
ce
rt
ai
nt
ie
s
th
at
ha
ve
be
en
ac
ce
pt
ed
an
d
th
e
im
pl
ic
at
io
ns
of
re
as
on
ab
le
al
te
rn
at
iv
e a
ss
um
pt
io
ns
on
th
e
co
nc
lu
si
on
s
an
d
es
ti
ma
te
s.
If
th
e
ba
si
s
fo
r
a
nu
me
ri
ca
l
va
lu
e
or
th
e
ba
ck
gr
ou
nd
to
a
pa
rt
ic
ul
ar
ap
pr
oa
ch
is
no
t
re
al
ly
un
de
r-
st
oo
d,
de
ci
si
on
ma
ke
rs
ma
y
fi
nd
th
em
se
lv
es
dr
iv
en
to
ta
ke
in
ap
pr
op
ri
at
e
ac
ti
on
.
Al
te
rn
a-
ti
ve
ly
,
th
ey
ma
y
fi
nd
th
em
se
lv
es
in
co
nﬂ
ic
t
wi
th
lo
ca
l
au
th
or
it
ie
s
be
ca
us
e
fa
ct
or
s
or
nu
—
an
ce
s
su
it
ed
to
th
e
re
gi
on
an
d
cu
lt
ur
e
we
re
in
co
rp
or
at
ed
in
to
a
ri
sk
as
se
ss
me
nt
un
de
rt
ak
en
at the local level.
Th
e
qu
al
it
at
iv
e
us
es
of
ri
sk
as
se
ss
me
nt
fo
r
su
ch
pu
rp
os
es
as
pr
io
ri
ty
se
tt
in
g,
pr
og
ra
m
an
al
ys
is
,
an
d
sc
re
en
in
g
of
ch
em
ic
al
s
fo
r
ex
pe
ri
me
nt
al
pu
rp
os
es
te
nd
to
be
le
ss
im
po
rt
an
t
th
an
th
e
pr
od
uc
ti
on
of
ri
sk
as
se
ss
me
nt
mo
de
ls
an
d
do
cu
me
nt
s
fo
r s
pe
ci
fi
c
ch
em
ic
al
s,
pa
r-
tic
ula
rly
su
sp
ec
te
d o
r c
on
fi
rm
ed
ca
rc
in
og
en
s.
Th
e
ri
sk
as
se
ss
me
nt
ap
pr
oa
ch
ha
s
al
so
be
en
ap
pl
ie
d
by
ec
ol
og
is
ts
to
ra
nk
ris
ks
to
th
e
en
vi
ro
nm
en
t.
Th
er
e
is
a g
ro
wi
ng
co
ns
en
su
s
th
at
th
er
e
is
on
ly
on
e
ki
nd
of
en
vi
ro
nm
en
ta
l
ri
sk
as
se
ss
me
nt
an
d
th
at
hu
ma
n
ris
k
as
se
ss
me
nt
is
es
se
nt
ia
ll
y
a
su
bs
et
.
In
st
ea
d
of
“e
xp
os
ur
e,
”
ec
ol
og
is
ts
ref
er
to
“st
res
s”
to
in
cl
ud
e
co
ns
id
er
at
io
n
of
ot
he
r
fac
tor
s
su
ch
as
ph
ys
ic
al
ha
bi
ta
t
de
st
ru
ct
io
n,
in
tr
od
uc
ti
on
of
ex
ot
ic
sp
ec
ie
s a
nd
ex
po
su
re
s
to
su
bs
ta
nc
es
.
Th
e
ap
pr
oa
ch
se
em
s
to
be
rel
iab
le
for
ass
ess
ing
the
ris
ks
fr
om
a s
ing
le
ch
em
ic
al
to
a s
ing
le
spe
cie
s
in
eit
her
ter
res
tri
al
or
aq
uat
ic
en
vi
ro
nm
en
ts
an
d
ha
s b
ee
n
us
ed
as
th
e b
asi
s f
or
set
tin
g w
at
er
qua
lit
y
cri
ter
ia
an
d
sta
nda
rds
.
Th
er
e a
re,
ho
we
ve
r,
lim
its
to
the
ac
cu
ra
cy
of
th
e r
isk
cha
rac
ter
iza
tio
n w
he
n
ap
pl
ie
d
at
hig
her
lev
els
of
bio
log
ica
l o
rga
niz
ati
on
or
wh
en
the
exp
osu
re
is t
o m
ult
ipl
e s
tre
sse
s.
‘
Th
e
Wa
te
r
Qu
al
it
y B
oa
rd
co
nc
lu
de
s t
hat
bo
th
Ca
na
da
an
d
th
e U
ni
te
d S
ta
te
s h
av
e
de
vel
-
op
ed
fo
rm
al
fr
am
ew
or
ks
fo
r h
ea
lt
h
ris
k a
ss
es
sm
en
t
an
d
ris
k m
an
ag
em
en
t.
Th
es
e
fr
am
e-
wo
rk
s
ar
e g
en
er
al
ly
si
mi
la
r a
nd
ta
ke
int
o a
cc
ou
nt
ha
za
rd
ide
nti
fic
ati
on
an
d
ris
k e
st
im
at
io
n,
as well as strategies for risk management.
Th
e
Wa
te
r Q
ual
ity
Bo
ar
d c
on
cl
ude
s t
hat
the
te
rm
“ri
sk
as
se
ss
me
nt
” i
s u
se
d i
n d
iff
ere
nt
way
s.
Th
e
US
.
Nat
io
nal
Re
se
ar
ch
Cou
nci
l
us
ed
the
ter
m t
o d
esc
rib
e t
he
sci
ent
ifi
c u
se
of
tox
ico
log
ica
l a
nd
epi
dem
iol
ogi
cal
dat
a f
or
ha
za
rd
ide
nti
fic
ati
on
an
d r
isk
est
ima
tio
n,
wh
er
ea
s
He
al
th
an
d W
elf
are
Ca
na
da
con
sid
ers
the
de
ve
lo
pm
en
t o
f r
isk
ma
na
ge
me
nt
opt
ion
s a
s p
art
of
ris
k a
sse
ssm
ent
.
Al
th
ou
gh
ris
k a
ss
es
sm
en
t i
s s
om
et
im
es
int
erp
ret
ed
mo
re
na
rr
ow
ly
in
te
rm
s o
f q
uan
tit
ati
ve
ris
k a
sse
ssm
ent
, c
urr
ent
tre
nds
are
to
wa
rd
s b
ro
ad
er
use
of
thi
s t
erm
.
The
Wat
er
Qua
lit
y B
oar
d c
onc
lud
es
tha
t r
isk
s t
o h
um
an
hea
lth
are
gen
era
lly
con
sid
ere
d
sep
ara
tel
y f
ro
m r
isk
s t
o t
he
env
iro
nme
nt.
Al
th
ou
gh
me
th
od
ol
og
ie
s f
or
hu
ma
n
hea
lth
ris
k
as
se
ss
me
nt
ten
d t
o b
e m
or
e
de
ve
lo
pe
d t
han
tho
se
for
en
vi
ro
nm
en
ta
l r
isk
ass
ess
men
t,
the
re
are a number of commonalities between them.
 The Board recommends that, because information on health and environmental risks may be
available from many different sources, a weight of evidence approach is needed to prepare a
comprehensive evaluation of the available data and assessment of the risks.
The Water Quality Board recommends that the Parties continue to develop an integratedframe-
work to ensure that assessments of risk to human health and environment are compatible.
3.3 APPLICATIONS AND CASE STUDIES
The risk assessment methodology has been applied in relation to epidemiological studies.
For example, epidemiological data have been collected on various cancers in workers in
Montreal, and on their exposure to tobacco and 300 industrial chemicals. The study showed
that
ther
e is
no e
pide
mic
of o
ccup
atio
nal
canc
er a
ssoc
iate
d wi
th t
hese
300
risk
facto
rs.
Simil
arly,
an e
pide
miol
ogic
al s
tudy
of th
e pre
senc
e of
rado
n in
home
s in
Winn
ipeg
, Ma
nito
ba
and
of t
he i
ncid
ence
of l
ung
canc
er w
as u
nder
take
n.
Afte
r re
sults
were
adju
sted
for t
he
effec
ts of
smok
ing,
diff
eren
ce in
coun
try
of or
igin
and
for o
ccup
atio
n, t
here
was
no c
ompo
-
nen
t of
the
risk
of l
ung
canc
er t
hat
was
attr
ibut
able
to e
xpo
sur
e to
rado
n.
Bot
h of
thes
e
epid
emio
logi
cal
stud
ies,
whi
ch
com
pri
sed
dire
ct m
eas
ure
s o
n po
pula
tion
s, s
how
the
diffi
—
cult
y of
attr
ibut
ing
an
incr
ease
d in
cide
nce
of d
isea
se a
t lo
w e
xpo
sur
es
to a
sup
pos
ed
or
suspected causal factor.
An
alte
rnat
ive
met
hod
is t
o es
tima
te t
he i
ncre
ased
risk
to h
uma
ns
indi
rect
ly,
thro
ugh
ex-
tra
pol
ati
on t
o l
ow
dos
es
fro
m r
esul
ts
of l
abo
rat
ory
stu
die
s o
n e
xpe
rim
ent
al
ani
mal
s,
in w
hic
h
hig
h l
evel
exp
osu
res
resu
lt
in
clea
r in
cre
ase
s i
n th
e i
nci
den
ce
of c
anc
ers
.
A m
ajo
r t
opi
c i
n
canc
er r
isk
asse
ssme
nt i
s es
tima
tion
of c
arci
noge
nic
pote
ncy
of d
iffe
rent
subs
tanc
es s
ince
ther
e
is e
vid
enc
e t
hat
this
may
var
y b
y u
p t
o ei
ght
ord
ers
of m
agn
itu
de
bet
wee
n t
he
mos
t p
ote
nt
com
pou
nd,
suc
h a
s 2,
3,7
,8-
TCD
D,
and
the
leas
t po
ten
t ca
rci
nog
ens
.
Ano
the
r r
ece
nt
dev
elo
pme
nt
is t
he
tre
nd
tow
ard
s t
he
use
of b
iol
ogi
cal
ly-
bas
ed
mod
els
of
car
cin
oge
nes
is,
for
exa
mpl
e t
o e
val
uat
e t
he
risk
s p
ose
d b
y j
oint
exp
osu
res
to
two
car-
cin
oge
ns,
suc
h a
s t
oba
cco
and
rad
on,
for
ura
niu
m m
ine
rs.
Th
e r
ela
tiv
e r
isk
of
con
tra
cti
ng
lun
g c
anc
er
fro
m h
igh
'ex
pos
ure
s t
o b
oth
rad
on
and
tob
acc
o i
s m
uc
h h
igh
er
tha
n w
ou
ld
be
exp
ect
ed
fro
m t
hei
r i
ndi
vid
ual
ris
ks,
ind
ica
tin
g t
hat
the
joi
nt
act
ion
at
hig
h e
xpo
sur
es
is
synergistic and not additive.
3.3.1 Fish Advisories
Ag
en
ci
es
res
pon
sib
le
for
hu
ma
n h
eal
th
an
d f
ish
eri
es
ma
na
ge
me
nt
ha
ve
col
lab
ora
ted
dur
in
g
the
pas
t
tw
en
ty
yea
rs
to
adv
ise
the
pub
lic
abo
ut
co
ns
um
pt
io
n
of
co
nt
am
in
at
ed
spo
rtf
ish
.
Ri
sk
as
se
ss
me
nt
me
th
od
s h
av
e b
ee
n a
ppl
ied
to
est
ima
te
the
ha
zar
ds
po
se
d b
y c
on
ta
mi
na
nt
s
pre
sen
t i
n t
he
fis
h s
pec
ies
tak
en
fr
om
dif
fer
ent
loc
ati
ons
.
A
var
iet
y o
f m
an
ag
em
en
t
int
er-
ven
tio
ns
ha
ve
be
en
att
emp
ted
, i
ncl
udi
ng
on
e
jur
isd
ict
ion
’s
pro
hib
iti
on
on
the
pos
ses
sio
n
of
spo
rt
fis
h f
ro
m L
ak
e O
nta
rio
.
Thi
s a
cti
on
res
ult
ed
in
ﬂag
ran
t v
iol
ati
ons
of
the
reg
ula
tio
n,
wh
ic
h
wa
s
sub
se
que
nt
ly
res
cin
ded
.
Gen
era
lly
,
adv
iso
rie
s
are
iss
ued
for
spo
rt
fis
her
ies
,
Wh
er
ea
s e
ith
er
the
fis
her
y o
r t
he
ma
rk
et
s m
ay
be
clo
sed
for
the
co
mm
er
ci
al
fis
her
ies
.
Th
es
e
pro
vis
ion
s a
re
in
te
nd
ed
to
pro
tec
t s
por
tfi
she
rs
an
d t
he
gen
era
l p
ubl
ic.
19
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The
re
are
spe
cia
l g
rou
ps,
suc
h a
s w
om
en
of
chi
ldb
ear
ing
age
and
you
ng
chi
ldr
en,
wh
o
ma
y
be
par
tic
ula
rly
sen
sit
ive
and
for
wh
om
spe
cia
l a
dvi
sor
ies
hav
e b
een
pro
vid
ed.
In
add
iti
on,
age
nci
es
ha
ve
pr
og
ra
ms
to
edu
cat
e
spo
rtf
ish
ers
, s
ubs
ist
enc
e f
ish
ers
, n
ati
ves
, a
nd
the
poo
r
or
par
tic
ula
r e
thn
ic
gro
ups
wh
o
eat
a p
art
icu
lar
ly
hig
h p
rop
ort
ion
of
fis
h a
nd
wil
dli
fe
in
the
ir
die
t a
nd
thu
s a
re
at
inc
rea
sed
ris
k.
Ma
ny
spo
rtf
ish
ers
do
not
bel
iev
e t
he
me
ss
ag
es
con
tai
ned
in
the
adv
iso
rie
s i
n p
art
du
e t
o
dif
fer
ent
con
clu
sio
ns
an
d
adv
ice
bei
ng
giv
en
by
oth
er
age
nci
es
an
d
jur
isd
ict
ion
s o
n
the
Gre
at
Lak
es.
Par
tly
to
ov
er
co
me
thi
s d
isb
eli
ef,
the
Co
unc
il
of
Gre
at
La
ke
s
Go
ve
rn
or
s
cre
-
ate
d
a F
ish
Ad
vi
so
ry
Ta
sk
For
ce
to
de
vel
op
an
un
if
or
m
adv
iso
ry
ba
se
d
on
as
se
ss
me
nt
of
ris
k,
so
tha
t t
he
sa
me
adv
ice
wo
ul
d
be
ava
ila
ble
to
ang
ler
s
in
de
pe
nd
en
t
of
the
sta
te
or
jur
isd
ict
ion
in
wh
ic
h t
he
fis
h w
as
cau
ght
.
Th
e B
oar
d e
ndo
rse
s t
he
eff
ort
s o
f t
he
Cou
nci
l’s
Fi
sh
Ad
vi
so
ry
Ta
sk
Fo
rc
e t
o d
ev
el
op
an
un
if
or
m a
dv
is
or
y.
Th
e
Wa
te
r Q
ual
ity
Bo
ar
d
rec
ogn
ize
s t
he
ne
ed
for
clo
se
col
lab
ora
tio
n a
mo
ng
org
ani
zat
ion
s
in
vol
ved
in
Gre
at
La
ke
s
wat
er
qua
lit
y
ma
na
ge
me
nt
.
Su
ch
col
lab
ora
tio
n
is
ess
ent
ial
to
ach
iev
e u
nif
orm
ity
in
hea
lth
and
env
iro
nme
nta
l s
tan
dar
ds
per
tai
nin
g t
o t
he
Gre
at
Lak
es.
The
Wat
er
Qua
lit
y B
oar
d r
eco
mme
nds
tha
t t
he
Int
ern
ati
ona
l j
oin
t C
omm
iss
ion
enc
our
age
sta
te
an
d p
rov
inc
ial
aut
hor
iti
es
to
wo
rk
tog
eth
er
to
dev
elo
p j
oin
t f
ish
adv
iso
rie
s t
o e
nsu
re
uni
for
mit
y
in the information conveyed to the public.
3.3.2 Discharge Limits
In
the
Uni
ted
Sta
tes
, t
he
pow
er
to
con
tro
l w
ate
r p
oll
uti
on
res
ts
at t
he
fed
era
l l
eve
l w
ith
imp
le-
men
tat
ion
thr
oug
h t
he
stat
es.
Ris
k a
sse
ssm
ent
is u
sed
in
set
tin
g d
isc
har
ge
lim
its
by
one
of
two
met
hod
s u
nde
r t
he
Nat
ion
al
Pol
lut
ant
Dis
cha
rge
Eli
min
ati
on
Sys
tem
.
The
fed
era
l a
ppr
oac
h i
s
to
der
ive
efﬂ
uen
t l
imi
ts
bas
ed
on
tre
atm
ent
tec
hno
log
y.
The
oth
er
app
roa
ch
is b
ase
d o
n s
tat
e-
iss
ued
, f
ede
ral
ly
rev
iew
ed
wat
er
qua
lit
y s
tan
dar
ds.
Efﬂ
uen
t l
imi
ts
est
abl
ish
ed
in
the
NP
DE
S
per
mit
s a
re b
ase
d o
n w
hic
hev
er
is t
he
mor
e r
est
ric
tiv
e o
f th
e t
wo
met
hod
s.
For
the
der
iva
tio
n o
f t
ech
nol
ogy
-ba
sed
efﬂ
uen
t s
tan
dar
ds,
eac
h s
pec
ifi
c i
ndu
str
y h
as
lim
its
tha
t h
ave
bee
n d
eve
lop
ed
for
spe
cif
ic
pol
lut
ant
s.
Th
e
wat
er
qua
lit
y a
ppr
oac
h
is
und
ert
ake
n t
hro
ugh
the
dev
elo
pme
nt
of
fed
era
l c
rit
eri
a f
or
amb
ien
t w
ate
r q
ual
ity
.
Th
e
sta
tes
are
the
n r
esp
ons
ibl
e f
or
imp
lem
ent
ing
the
se
fed
era
l c
rit
eri
a t
hro
ugh
the
est
abl
ish
-
ment of standards for their various water bodies.
For
bio
acc
umu
lat
ive
sub
sta
nce
s t
hat
may
cau
se
can
cer
, t
he
Gre
at
Lak
es
stat
es
gen
era
lly
iss
ue
wat
er
qua
lit
y st
and
ard
s w
ith
a o
ne-
in-
a-h
und
red
-th
ous
and
risk
for
a li
fet
ime
exp
osu
re
of
70
yea
rs.
A
fac
tor
is
app
lie
d b
ase
d o
n t
he
bio
acc
umu
lat
ion
of
the
co
mp
ou
nd
in
fis
h.
For
non
-ca
rci
nog
ens
, d
isc
har
ge
lim
its
are
cal
cul
ate
d f
rom
a r
efe
ren
ce
dos
e b
ase
d o
n a
no-
observable-effect-level (NOEL) and appropriate safety factors.
In
Can
ada
, t
he
aut
hor
ity
for
pro
tec
tio
n o
f e
nvi
ron
men
tal
qua
lit
y r
ests
lar
gel
y w
ith
the
pro
vin
cia
l g
ove
rnm
ent
s.
In
Ont
ari
o,
the
Min
ist
ry
of t
he
Env
iro
nme
nt
use
s r
isk
ass
ess
men
t
to d
eve
lop
wat
er
qua
lit
y g
uid
eli
nes
as w
ell
as
sta
nda
rds
for
efﬂ
uen
t q
ual
ity
req
uir
eme
nts
,
pro
tec
tio
n o
f aq
uat
ic l
ife,
sed
ime
nt
qua
lit
y m
ana
gem
ent
, a
nd
to a
sse
ss d
rin
kin
g w
ate
r.
  
In t
he d
evel
opme
nt o
f wa
ter
quali
ty s
tand
ards
usin
g ha
zard
asse
ssme
nt,
diffe
rent
ap-
proa
ches
are
used
in t
he t
wo c
ountr
ies.
In t
he a
ppro
ach
used
by t
he U
S. E
PA,
the
final
wat
er q
uali
ty c
rite
ria
are
des
ign
ed t
o pr
otec
t ab
out
95%
of t
he g
ener
a te
sted
.
All
spec
ies
and
gene
ra m
ust
be p
rote
cted
in Ca
nada
and
Onta
rio.
Man
y st
anda
rds d
evel
oped
in On
tari
o
are
for a
singl
e me
diu
m su
ch a
s wa
ter,
air o
r se
dime
nts,
but
ther
e ar
e so
me m
ulti
medi
a
standards based primarily on protection of humans as the receptor.
The
Boar
d co
nclu
des
that,
alth
ough
the s
yste
ms f
or se
tting
disc
harg
e lim
its a
re l
ocat
ed
at di
ﬁ‘ere
nt le
vels
of g
over
nmen
t in
the
two
count
ries,
the
meth
ods
for
setti
ng d
isch
arge
limits are broadly comparable.
3.3.3 Wildlife Criteria
In
the
pas
t f
ew
yea
rs,
sev
era
l i
ndi
vid
ual
stat
es
hav
e d
eve
lop
ed
wat
er
qua
lit
y c
rite
ria
for
pro
tec
tio
n o
f wi
ldli
fe,
sin
ce
tra
dit
ion
al w
ate
r q
ual
ity
gui
del
ine
s d
eve
lop
ed
by
the
U.S
. E
PA
had
onl
y b
een
for
the
pro
tec
tio
n o
f aq
uat
ic
life
and
hum
an
hea
lth
.
The
dev
elo
pme
nt
of
wil
dli
fe
crit
eria
is a
n i
nte
gra
l p
art
of
the
Gre
at
Lak
es
Wat
er
Qua
lit
y I
niti
ativ
e m
and
ate
d
under the Great Lakes Critical Programs Act (1990).
Th
e r
isk
ass
ess
men
t m
eth
odo
log
y t
o d
eri
ve
wil
dli
fe
cri
ter
ia
is b
ase
d o
n t
he
sa
me
met
h-
odo
log
y u
sed
to
pro
tec
t h
um
an
hea
lth
fro
m n
on-
car
cin
oge
nic
eff
ect
s.
Cri
ter
ia
for
wil
dli
fe
are
cal
cul
ate
d u
sin
g a
ref
ere
nce
dos
e a
nd
an
est
ima
te
of
the
ora
l i
nta
ke
of
the
sub
sta
nce
,
and
are
the
n e
xpr
ess
ed
as
the
con
cen
tra
tio
n o
f t
he
sub
sta
nce
in
wat
er
to
pro
tec
t W
ild
lif
e.
In
con
tra
st
to
hu
ma
n
hea
lth
pro
tec
tio
n,
the
obj
ect
ive
in
dev
elo
pin
g w
ild
lif
e c
rit
eri
a i
s t
o
pro
tec
t t
he
po
pul
at
io
n a
nd
the
spe
cie
s r
ath
er
tha
n t
he
ind
ivi
dua
l.
Th
e
Bo
ar
d
not
es
tha
t t
he
nu
mb
er
s
der
ive
d f
or
pro
tec
tio
n o
f W
ild
lif
e a
re
mu
ch
mo
re
str
ing
ent
th
an
tho
se
for
aqu
ati
c l
ife
an
d h
um
an
hea
lth
.
Fo
r t
his
rea
son
, i
t i
s d
iff
icu
lt
to
get
ac
ce
pt
an
ce
an
d
im
pl
em
en
ta
ti
on
of
the
wil
dli
fe
cri
ter
ia.
In
add
iti
on,
the
nu
mb
er
s
der
ive
d
ma
y
be
par
tic
ula
rly
su
sc
ep
ti
bl
e t
o v
er
y l
arg
e v
ari
ati
ons
in
th
e e
st
im
at
es
of
bi
oa
cc
um
ul
at
io
n
fac
tor
s
tha
t
co
ul
d
ch
an
ge
th
e
wil
dli
fe
cri
ter
ion
by
sev
era
l
or
de
rs
of
ma
gn
it
ud
e.
Fo
r
th
e
pr
ot
ec
ti
on
of
rar
e a
nd
en
da
ng
er
ed
spe
cie
s,
mo
re
str
ing
ent
re
qu
ir
em
en
ts
ma
y
be
ne
ed
ed
on
a
sit
e-s
pec
ifi
c
bas
is.
On
e
iss
ue
of
co
nc
er
n
is
wh
et
he
r
tox
ic
eq
ui
va
le
nc
y
fac
tor
s
for
PC
Bs
,
di
ox
in
s
an
d
fu
ra
ns
sh
ou
ld
be
de
ve
lo
pe
d
an
d u
se
d i
n t
he
ca
lc
ul
at
io
n o
f t
he
wil
dli
fe
cri
ter
ia,
par
tic
ula
rly
to
as
se
ss
mi
xt
ur
es
of
th
es
e c
om
po
un
ds
.
3.4 RISK COMMUNICATION
Ri
sk
co
mm
un
ic
at
io
n
is
an
es
se
nt
ia
l
pa
rt
of
ri
sk
as
se
ss
me
nt
an
d
ri
sk
ma
na
ge
me
nt
be
ca
us
e
it
re
pr
es
en
ts
th
e
zo
ne
of
en
co
un
te
r
be
tw
ee
n
th
e s
ci
en
ce
of
ris
k a
nd
th
e
pu
bl
ic
pe
rc
ep
ti
on
of
ris
k.
Th
e
pu
bl
ic
ha
s a
n
im
po
rt
an
t
an
d
gr
ow
in
g
rol
e i
n r
isk
ma
na
ge
me
nt
,
an
d
un
de
rs
ta
nd
-
in
g t
he
ri
sk
co
mm
un
ic
at
io
n
pr
oc
es
s
is
as
im
po
rt
an
t a
s
un
de
rs
ta
nd
in
g
th
e r
is
k i
tse
lf.
Ri
sk
co
mm
un
ic
at
io
n
is
an
y
pu
rp
os
ef
ul
ex
ch
an
ge
of
vi
ew
s
be
tw
ee
n
in
te
re
st
ed
pa
rt
ie
s a
bo
ut
he
al
th
an
d
en
vi
ro
nm
en
ta
l
ris
ks,
an
d
act
ivi
tie
s
th
at
ar
e
pe
rc
ei
ve
d
to
gi
ve
ris
e
to
th
os
e
ris
ks.
In
te
re
st
ed
pa
rt
ie
s
se
ek
to
pe
rs
ua
de
ot
he
rs
th
at
the
ir
in
te
rp
re
ta
ti
on
of
he
al
th
or
en
vi
ro
nm
en
ta
l
21
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ris
k i
s c
orr
ect
, a
nd
tha
t o
the
rs
sh
ou
ld
ad
op
t
pol
ici
es
an
d
pra
cti
ces
tha
t r
eﬂ
ec
t t
hei
r i
nte
rpr
eta
—
tion of risk.
Th
e
pu
bl
ic
ma
y
ho
ld
ve
ry
dif
fer
ent
ide
as
ab
ou
t w
ha
t
con
sti
tut
es
an
ac
ce
pt
ab
le
ris
k
fr
om
th
os
e h
el
d b
y a
n a
ge
nc
y,
an
d e
ac
h m
ay
pr
es
en
t v
er
y d
iff
ere
nt
ev
id
en
ce
to
ma
ke
the
ir
cas
e.
Th
e
lay
pub
lic
, i
n t
ryi
ng
to
ma
ke
se
ns
e o
f t
he
ev
id
en
ce
ma
y
be
co
me
ho
pe
le
ss
ly
co
nf
us
ed
,
fru
str
ate
d
an
d s
cep
tic
al.
Th
e
obj
ect
ive
in
ris
k c
om
mu
ni
ca
ti
on
is
to
in
fo
rm
or
ini
tia
te
be
ha
vi
ou
r b
y i
nvo
lv—
ing
th
e p
ub
li
c i
n t
he
de
ci
si
on
ma
ki
ng
pr
oc
es
s a
nd
re
bui
ld
in
g t
rus
t i
n e
xp
er
t d
eci
sio
ns.
Ex
pe
rt
s
us
e
the
la
ng
ua
ge
of
ma
th
em
at
ic
s,
pro
bab
ili
ty,
sc
ie
nc
e
an
d
en
gi
ne
er
in
g t
o
de
sc
ri
be
wh
at
th
ey
co
ns
id
er
obj
ect
ive
, r
ati
ona
l e
vi
de
nc
e
in
su
pp
or
t
of
a d
eci
sio
n.
No
n-
ex
pe
rt
s t
en
d t
o
us
e
th
e
la
ng
ua
ge
of
the
or
di
na
ry
cit
ize
n t
o d
esc
rib
e,
no
t
nec
ess
ari
ly
fac
ts,
bu
t
sub
jec
tiv
e,
an
d
so
me
ti
me
s,
irr
ati
ona
l p
erc
ept
ion
s.
Bo
th
do
ma
in
s
an
d
bo
th
la
ng
ua
ge
s
are
leg
iti
mat
e
an
d
are
ent
itl
ed
to
rec
eiv
e
ful
l
res
pec
t.
Vio
lat
ion
of
thi
s p
re
ce
pt
is
gu
ar
an
te
ed
to
pr
od
uc
e
mis
tru
st,
.
ac
ri
mo
ny
an
d
ul
ti
ma
te
ly
a l
ac
k o
f a
cc
ep
ta
nc
e o
f r
es
po
ns
ib
le
ri
sk
ma
na
ge
me
nt
in
soc
iet
y.
Wh
en
th
e p
ub
li
c c
on
si
de
rs
ris
k t
he
y
are
int
ere
ste
d n
ot
jus
t i
n
ha
za
rd
an
d
ex
po
su
re
,
bu
t
als
o
in
“vu
lne
rab
ili
ty”
.
Wh
en
ex
pe
rt
s
ig
no
re
th
e
pub
lic
’s
pe
rc
ep
ti
on
of
vul
ner
abi
lit
y,
out
-
ra
ge
oc
cur
s.
Ab
ou
t
thi
rty
fac
tor
s
tha
t
co
nt
ri
bu
te
to
vul
ne
ra
bi
li
ty
an
d
ou
tr
ag
e
ha
ve
be
en
ide
nti
fie
d,
in
cl
ud
in
g
in
vo
lu
nt
ar
y
ex
po
su
re
s,
ha
za
rd
s
ca
us
ed
by
hu
ma
n
ac
ti
on
s
or
fai
lur
es,
or
un
fa
mi
li
ar
ris
ks.
Th
er
e a
re
sev
era
l o
th
er
pr
oc
es
s
fac
tor
s,
su
ch
as
sec
rec
y,
den
ial
,
or
po
or
org
ani
zat
ion
, t
hat
te
nd
to
pr
od
uc
e o
utr
age
in
the
co
mm
un
it
y.
Cle
arl
y,
so
me
co
nﬂ
ic
t
is
a l
egi
tim
ate
par
t
of
th
e
de
mo
cr
at
ic
pr
oc
es
s.
Ri
sk
co
mm
un
ic
a-
tio
n
is
no
t
de
si
gn
ed
to
que
ll
ev
er
y
co
nﬂ
ic
t
tha
t
ari
ses
in
th
e
fac
e
of
de
ci
si
on
s
in
vo
lv
in
g
ris
k,
but
to
rai
se
the
lev
el
of
un
de
rs
ta
nd
in
g o
f r
ele
van
t i
ssu
es
or
act
ion
s a
mo
ng
the
aff
ect
ed
an
d
int
ere
ste
d p
art
ies
an
d
to
ass
ure
tha
t
tho
se
inv
olv
ed
are
sat
isf
ied
tha
t
the
y
are
ad-
equ
ate
ly
in
fo
rm
ed
wit
hi
n t
he
lim
its
of
ava
ila
ble
kn
ow
le
dg
e.
In
Ca
na
da
,
a s
urv
ey
wa
s
un
de
rt
ak
en
to
stu
dy
the
per
cep
tio
ns
of
ris
k f
ro
m
a v
ari
ety
of
fac
tor
s.
Can
adi
ans
,
gen
era
lly
,
ha
ve
a s
ens
e
of
wh
at
the
im
po
rt
an
t
en
vi
ro
nm
en
ta
l
hea
lth
ris
ks
are
in
Can
ada
, b
ut
the
y f
eel
mo
re
con
cer
ned
abo
ut
the
ris
k t
o o
the
r p
eop
le
tha
n t
o
the
mse
lve
s.
Me
n
con
sis
ten
tly
te
nd
to
be
les
s
co
nc
er
ne
d
ab
out
ris
ks
th
an
wo
me
n,
an
d
you
nge
r p
eop
le
are
les
s c
onc
ern
ed
tha
n o
lde
r p
eop
le.
Tho
se
wit
h m
or
e
edu
cat
ion
wer
e
les
s l
ike
ly
to
exp
res
s h
igh
con
cer
n.
Th
e p
ubl
ic
ass
ign
ed
the
gre
ate
st
res
pon
sib
ili
ty
for
pro
tec
tin
g t
he
m
fr
om
hea
lth
ris
ks
to
the
me
di
ca
l p
rof
ess
ion
.
Th
e
ne
ws
me
di
a w
as
by
far
the
mo
st
im
po
rt
an
t
sou
rce
of
inf
orm
ati
on
on
hea
lth
ris
ks;
an
obs
erv
ati
on
bo
rn
e
out
by
a
sur
vey
of
a s
mal
l c
om
mu
ni
ty
in
the
Uni
ted
Sta
tes
tha
t h
ad
an
env
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nme
nta
l p
rob
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, i
n
whi
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the
rad
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was
an
imp
ort
ant
sou
rce
of i
nfo
rma
tio
n.
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Wat
er
Qua
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y B
oar
d c
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that
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ctiv
e ri
sk c
omm
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for
the
man
age
men
t o
f ri
sk,
par
tic
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com
mun
ica
tio
n t
o th
e pu
bli
c o
f ri
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elat
ed i
nfo
rma
tio
n pr
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par
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hni
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spe
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ts.
In
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s c
ont
ext
, i
t is
imp
ort
ant
tha
t t
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und
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yin
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ssu
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s
and
scie
ntif
ic u
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ies
emp
loy
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ve e
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mat
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sk b
e cl
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Boa
rd
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at w
ays
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risk
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tio
n pr
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s in
are
as o
f in
tere
st t
o
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Int
ern
ati
ona
l jo
int
Com
mis
sio
n b
e ex
plo
red
in c
olla
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tion
wit
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ecia
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s in
com
mun
ica
tio
n.
 Chapter 4
Wor
ksh
op o
n Sc
ient
iﬁc
Chal
leng
es f
or R
egul
ator
y De
cisi
on M
aki
ng
The
Grea
t La
kes
Wate
r Qu
alit
y Bo
ard
is aw
are
of th
e si
gnifi
cant
adva
nces
that
have
been
mad
e in
integ
ratin
g the
resul
ts of
rese
arch
on t
he e
ffect
s of
chem
ical
s on
the
disr
upti
on i
n
the
dev
elo
pme
nt
of e
mbr
yos
of f
ish,
wild
life
and
hum
ans
.
The
se
adv
anc
es
wer
e l
arge
ly
bro
ugh
t a
bout
by
a mu
ltid
isci
plin
ary
gro
up
of e
xper
ts w
ho
atte
nded
a w
ork
sho
p a
t th
e
Wing
spre
ad C
onfe
renc
e Ce
nter
in Ra
cine
, Wi
scon
sin
from
July
26 t
o 28,
1991
.
Brie
fly,
the
proc
ess
of d
iffe
rent
iati
on i
n th
e de
velo
ping
emb
ryo
and
fetu
s is
und
er
the
con
tro
l o
f h
orm
one
s.
The
end
ocr
ine
sys
tem
, w
hic
h p
rod
uce
s t
he
hor
mon
es,
int
egr
ate
s t
he
dev
elo
pme
nt
and
func
tion
ing
of m
any
orga
ns,
incl
udin
g th
e br
ain,
the
ner
vou
s s
yst
em a
nd
the
imm
une
sys
tem
.
A v
ari
ety
of h
uma
n-m
ade
che
mic
als
, s
uch
as a
gri
cul
tur
al
and
ind
us-
tria
l p
rod
uct
s a
nd
byp
rod
uct
s,
mim
ic
the
bio
log
ica
l a
cti
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orm
one
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t t
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e c
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.
Res
ear
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on
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mic
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fetu
s o
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e
dev
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n b
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r a
nim
al
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s a
n e
spe
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lly
sen
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che
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als
fou
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in
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Gre
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Lak
es,
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h a
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, P
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xin
, h
ave
bee
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pro
per
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s s
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mon
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e c
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gul
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mbr
yos
.
The
se
ho
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e m
imi
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als
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dis
rup
t n
eur
olo
gic
al
pro
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ses
of
sex
ual
dif
fer
ent
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, c
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iti
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cti
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ng
and
im
mu
-
nol
ogi
cal
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pet
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e i
n m
am
ma
ls
, a
nd
thu
s t
her
e i
s a
con
seq
uen
t c
onc
ern
tha
t t
hes
e p
ro-
ces
ses
ma
y
be
occ
urr
ing
in
hu
ma
ns
exp
ose
d t
o G
rea
t L
ake
s c
hem
ica
ls.
So
me
eff
ect
s o
f
em
br
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an
d f
eta
l e
xp
os
ur
e m
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not
be
man
ife
ste
d u
nti
l m
atu
rit
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ne
w
syn
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exi
sti
ng
sci
ent
ifi
c i
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rma
tio
n
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es
a c
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to
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exi
sti
ng
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wh
ic
h
reg
ula
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y
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ma
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Cur
ren
t w
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ma
na
ge
me
nt
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ori
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en
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d t
o d
ev
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op
me
nt
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d
en
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em
en
t o
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bje
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se
d o
n t
oxi
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y t
o a
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lif
e o
r o
n
ris
k
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se
ss
me
nt
mo
de
ls
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car
cin
og
eni
cit
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ap
pe
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s
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t t
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se
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ect
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s
ar
e n
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suf
fi-
cie
ntl
y s
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nge
nt
to
pro
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t t
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de
vel
op
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g e
mb
ry
o
an
d f
etu
s f
ro
m t
he
sub
tle
eff
ect
s o
f t
hos
e
en
vi
ro
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en
ta
l
ch
em
ic
al
s t
hat
dis
rup
t t
he
en
do
cr
in
e s
yst
em.
Th
e
Gre
at
La
ke
s W
at
er
Qua
l-
ity
Bo
ar
d
th
er
ef
or
e h
el
d
a
sc
op
in
g w
or
ks
ho
p
on
No
ve
mb
er
16,
19
92
in
Ch
ic
ag
o,
Ill
ino
is,
in
co
ns
ul
ta
ti
on
wi
th
th
e
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
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an
d
th
e
Co
un
ci
l
of
Gr
ea
t
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ke
s
Re
se
ar
ch
Ma
na
ge
rs
,
to
re
vi
ew
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e
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en
ce
an
d
to
de
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e
wh
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he
r
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s
to
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c
sh
ou
ld
be
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e
Co
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is
si
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as
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for
th
e
19
93
-9
5
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en
ni
al
cyc
le.
Th
e
ex
te
nd
ed
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cts
,
di
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si
on
an
d
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co
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en
da
ti
on
s
ha
ve
be
en
pu
bl
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d
se
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ra
te
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“Sc
ien
tif
ic
Cha
lle
nge
s f
or
Reg
ula
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y D
eci
sio
n M
ak
in
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”
Th
e
pri
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ty
wo
rk
un
de
rt
ak
en
in
re
ce
nt
ye
ar
s b
y t
he
Co
mm
is
si
on
in
rel
ati
on
to
th
e G
re
at
La
ke
s
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t
ha
s
be
en
pr
im
ar
il
y
or
ie
nt
ed
to
wa
rd
s
va
ri
ou
s
as
pe
ct
s
of
pe
rs
is
te
nt
tox
ic
ch
em
ic
al
s,
si
nc
e
th
es
e
su
bs
ta
nc
es
ha
ve
be
en
sh
ow
n
to
ca
us
e
in
ju
ry
to
fis
h
an
d
wi
ld
li
fe
re
so
ur
ce
s
an
d
po
se
a h
az
ar
d
to
hu
ma
n
he
al
th
.
Th
e
Bo
ar
d
is,
ho
we
ve
r,
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ar
e
th
at
th
is
ne
w
sc
ie
nc
e
ha
s
br
ou
gh
t
a
se
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ot
he
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bs
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es
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de
r
sc
ru
ti
ny
.
Th
er
e
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e
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pe
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s
in
pr
en
at
al
de
ve
lo
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en
t
wh
en
th
e
en
do
cr
in
e
sy
st
em
mu
st
tu
rn
on
an
d
of
f
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at the right time and provide hormones in the right amounts for particular developmental
processes to occur. Alternatively, if the fetus is exposed to a non persistent but highly toxic
substance during one of these critical periods of differentiation, irreversible damage may
result that may only be expressed later in the life of the organism. Since many chemicals
identified as disrupting the endocrine system are pesticides, a systematic process is needed
to evaluate new pesticides and re-evaluate existingpesticides for these kinds of effects.
A series of scientific issues concerning fetal exposure to chemicals is currently being
researched. For example, more sensitive measurements are being developed to detect neu—
rotoxic and immunotoxic effects and changes in reproductive function. Assay methods are
being developed to screen chemicals and samples for hormonal activity. Quantitative risk
assessment models are being developed to understand the underlying biological processes
of hormone mimics, the mechanism of toxic action and interactions with protective mecha—
nisms of the fetus. Some organisms and subpopulations of humans are particularly highly
exposed because of the food they eat, and these are being identified. Wildlife have proved
to be a useful model of the kinds of effects that can be expected to occur in humans
exposed to environmental chemicals, and efforts are being made to better integrate wildlife
and human health research. The information sciences, with modern computers and con-
cepts such as virtual reality, may hold the key to integrating data derived from toxicology,
human and wildlife epidemiology and analytical chemistry to gain new insights into chemi-
cals that pose a hazard to the developing fetus.
Several participants at the Water Quality Board’scoping workshop described the chal-
lenges of translating science into a regulatory context, and specifically in gaining accep—
tance by the scientific and regulatory communities of the new evidence concerning devel-
opmental and transgenerational health effects. Some participants described how they had
reorganized their research and regulatory organizations to try to come to terms with new
insights derived from the evidence of subtle effects on the developing fetus. This of reorga-
nization was necessitated by the need to find new ways to integrate research on a variety of
biological endpoints and levels of biological organization, not only to respond to mandated
programs and undertake required regulatory action, but also to maintain relevance in a
rapidly changing field of science.
The Board concludes that there is a need for improvement in the integration of research
findings and information on human, fish and Wildlife health effects caused by endocrine
disruptors.
The Board recommends that the Parties undertake improvements in institutional mechanisms,
including: holding multidisciplinary workshops on specific biological effects; publishing inte-
grated research findings in a manner that is comprehensible for regulatory action; establishing
the requisite authority as well as responsibility, if necessary, through legislation and allocation
of suitable resources.
The Water Quality Board recommends that the International [oint Commission hold three to
five workshops during the 1993-95 biennial cycle on the effects of chemicals on embryo develop-
ment. The following subjects might be considered:
1) definition of information needs for regulatory decision making on existing chemicals and the
application to a weight of evidence approach;
 2) the role ofpersistent toxic substances in the demise and recovery failure of Great Lakes lake
trout (possibly undertaken in conjunction with the Great Lakes Fishery Commission);
3) recent advances in embryo neurotoxicity and immunotoxicity;
4) application of new information technology to integrate information on chemicals that came
subtle effects on development of vertebrates; and
5) improvements in knowledge of biological processes and mechanisms of action to predict the
toxicological action of chemicals.
The Great Lakes Water Quality Board recommends that the Parties include the factor of the
ability of substances to disrupt endocrine systems, particularly for embryos, in the evaluation of
new pesticides and re-evaluation of existing pesticides.
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Chapter 5
Future Priorities
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d d
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re
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re
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Applied Pollution Prevention Principles
The Parties have major programs on pollution prevention in relation to chemicals new to
commerce and to existing chemicals. The Board proposes to the Commission that it under-
take a review of the ways in which pollution prevention is being applied by the Parties and
their effectiveness in eliminating persistent toxic substances.
Medium Priority
Integrated Approaches to Watersheds and Shoreline Management
This priority, which was identified by the Board as a second tier priority issue in its
document on “A Shared Policy Vision for the Great Lakes,” is to further define and inte-
grate an ecosystem approach to the basin between and within jurisdictions. A letter has
been sent to the Science Advisory Board to determine whether there is interest in such a
joint project.
Groundwater
Commission staff has prepared a broadly based review of various aspects of groundwater as
it relates to Great Lakes water quality. The Board proposes to restrict its work to advising
the Commission on the significance of groundwater as a source of persistent toxic sub-
stances to the Great Lakes. The proposal would be to hold a workshop early in 1994.
Connecting Channels
The Commission, in its priorities statement dated November 25, 1991, referred to the diffi-
culties and delays experienced in the development of Remedial Action Plans for the con-
necting channels. The Commission asked the Water Quality Board to support the RAP
Steering Committee, which has lead responsibility for this priority. The Commission may
want the Water Quality Board to continue this support role.
Low Priority
28
Air Emissions
The deposition of persistent toxic substances from the atmosphere is a particularly signifi-
cant contribution to the overall loading to some of the lakes. Much of this loading results
from long-range atmospheric transport. The Board proposes that the Commission under-
take a study of the control of atmospheric releases of persistent toxic substances, particu-
larly from outside theGreat Lakes basin. This study might be undertaken in association
with the International Air Quality Advisory Board.
 Conclusions
Chapter 2 Legislative and Regulatory Considerations for Virtual Elimination
of Persistent Toxic Substances
1. The Board concludes that, in terms of authority contained in the legislation, the two federal govern-
ments have adequate mandates and authority to implement the policy contained in the Great Lakes
Water Quality Agreement concerning the virtual elimination of discharges of any or all persistent toxic
substances through control of products and control of discharges. The Board, however, recognizes that
there are significant barriers to the effective implementation of this authority.
2. The Board concludes that there is enough evidence to suggest that the risks to humans are high and
that there is a real probability of the effects being important.
3. The Board concludes that the injury caused by certain persistent toxic substances has been so exten-
sive and the costs to society so high that immediate measures are warranted not only to restore the
envir
onmen
t and
the a
ffect
ed po
pulat
ions
of ﬁs
h and
wildli
fe, b
ut al
so to
prote
ct hu
man
healt
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concl
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he o
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ast b
urd
ens
ome
mea
ns
avai
labl
e fo
r pr
opos
ed r
egul
ator
y co
ntro
ls o
f su
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s o
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con
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n c
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Chapter 3
Risk Assessment
10.
11.
12.
13.
14.
15.
16.
Chapter 4
The
Wat
er
Qua
lit
y B
oar
d c
onc
lud
es
that
bot
h C
ana
da
and
the
Uni
ted
Stat
es
hav
e d
eve
lop
ed
for
mal
fra
mew
ork
s fo
r he
alt
h ri
sk a
sse
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ent
and
risk
man
age
men
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fra
mew
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e C
ana
da
con
sid
—
ers
the
dev
elo
pme
nt
of r
isk
man
age
men
t o
pti
ons
as p
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e n
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ati
ve
ris
k a
sse
ssm
ent
, c
urr
ent
tre
nds
are
towards broader use of this term.
The
Wat
er
Qua
lit
y B
oar
d c
onc
lud
es
tha
t r
isk
s t
o h
um
an
hea
lth
are
gen
era
lly
con
sid
ere
d s
epa
rat
ely
fro
m r
isk
s t
o t
he
env
iro
nme
nt.
Alt
hou
gh
met
hod
olo
gie
s f
or
hu
ma
n h
eal
th
ris
k a
sse
ssm
ent
ten
d t
o b
e
mor
e d
eve
lop
ed
tha
n t
hos
e f
or
env
iro
nme
nta
l r
isk
ass
ess
men
t,
the
re
are
a n
umb
er
of
com
mon
ali
tie
s
between them.
The
Wat
er
Qua
lit
y B
oar
d r
eco
gni
zes
the
nee
d f
or
clo
se
col
lab
ora
tio
n a
mon
g o
rga
niz
ati
ons
inv
olv
ed
in
Gre
at L
ake
s w
ate
r qu
alit
y ma
nag
eme
nt.
Suc
h c
oll
abo
rat
ion
is e
ssen
tial
to a
chi
eve
uni
for
mit
y i
n he
alt
h
and environmental standards pertaining to the Great Lakes.
The
Boa
rd
con
clu
des
that
, al
tho
ugh
the
sys
tem
s fo
r se
ttin
g di
sch
arg
e li
mits
are
loc
ate
d at
diff
eren
t le
vels
of g
ove
rnm
ent
in t
he t
wo
coun
trie
s, t
he m
eth
ods
for
sett
ing
dis
cha
rge
limi
ts a
re b
roa
dly
com
par
abl
e.
The
Boa
rd
not
es t
hat
the
num
ber
s d
eri
ved
for
pro
tec
tio
n of
wild
life
are
muc
h m
ore
stri
ngen
t th
an t
hos
e
for aquatic life and human health.
The
Wat
er
Qua
lit
y B
oar
d c
onc
lud
es
that
effe
ctiv
e ri
sk c
omm
uni
cat
ion
is e
ssen
tial
for
the
man
age
men
t
of r
isk,
part
icul
arly
com
mun
ica
tio
n t
o t
he
pub
lic
of r
isk—
rela
ted
inf
orm
ati
on
pre
par
ed
by
tec
hni
cal
spec
iali
sts.
In t
his
cont
ext,
it is
imp
ort
ant
that
the
und
erl
yin
g a
ssu
mpt
ion
s a
nd
scie
ntif
ic u
nce
rta
int
ies
emp
loy
ed
in q
uan
tit
ati
ve
est
ima
tes
of r
isk
be
cle
arl
y st
ate
d.
Sci
ent
iﬁc
Cha
lle
nge
s f
or
Reg
ula
tor
y D
eci
sio
n M
ak
in
g
17. The
Boa
rd
con
clu
des
that
ther
e is
a n
eed
for
imp
rov
eme
nt
in t
he
inte
grat
ion
of r
ese
arc
h f
ind
ing
s a
nd
info
rmat
ion
on h
uma
n,
fish
and
wild
life
heal
th e
ffec
ts c
ause
d by
endo
crin
e di
srup
tors
.
  
Recommendations
Cha
pte
r 2
Leg
isl
ati
ve a
nd
Reg
ula
tor
y C
ons
ide
rat
ion
s f
or V
irt
ual
Eli
min
ati
on
of Persistent Toxic Substances
The
Boa
rd
rec
omm
end
s,
as
a ge
ner
al
wor
kin
g p
rinc
iple
, th
at t
he
Part
ies
sho
uld
str
eng
the
n p
oll
uti
on
prev
enti
on p
rog
ram
s to
redu
ce o
r el
imin
ate
the
crea
tion
of p
ollu
tant
s or
wast
es a
t th
e so
urce
.
The
Boa
rd
rec
omm
end
s t
hat
a s
pec
iﬁc
list
of p
ersi
sten
t to
xic
subs
tanc
es,
whi
ch
will
be
con
sid
ere
d fo
r
vir
tua
l e
lim
ina
tio
n,
nee
ds
to b
e d
eve
lop
ed
and
wid
esp
rea
d a
gre
eme
nt
rea
che
d a
nd
the
imm
edi
ate
att
en-
tio
n o
f t
he
reg
ula
tor
y a
gen
cie
s f
ocu
sed
on
tha
t l
ist.
Th
e B
oar
d r
ec
om
me
nd
s t
hat
pri
ori
ty
for
the
sel
ect
ion
of
che
mic
als
for
vir
tua
l e
lim
ina
tio
n b
e p
ut
on
tho
se
tha
t
are
per
sis
ten
t,
bio
acc
umu
lat
e,
are
hig
hly
tox
ic
an
d
hav
e
alr
ead
y e
xhi
bit
ed
tox
ico
log
ica
l
cau
se-
eff
ect
in
th
e
Gr
ea
t L
ak
es
ec
os
ys
te
m.
Th
e
Boa
rd
re
co
mm
en
ds
tha
t t
he
Par
tie
s d
evi
se
mo
re
efﬁ
cie
nt
and
eff
ect
ive
wa
ys
to
inv
est
iga
te
inj
ury
ca
us
ed
by
exi
sti
ng
che
mic
als
an
d b
e p
rep
are
d t
o r
eal
loc
ate
fun
ds
an
d h
um
an
res
our
ces
, w
he
re
req
uir
ed.
Th
e
Bo
ar
d
re
co
mm
en
ds
to
the
Co
mm
is
si
on
tha
t t
he
Re
se
ar
ch
Inv
ent
ory
pr
ep
ar
ed
by
the
Co
unc
il
of
Gr
ea
t L
ak
es
Re
se
ar
ch
Ma
na
ge
rs
be
us
ed
to
ev
al
ua
te
the
ad
eq
ua
cy
of
th
e a
llo
cat
ion
of
fu
nd
in
g t
o i
nve
sti
-
gat
e a
ctu
al
inj
ury
to
fis
h a
nd
wil
dli
fe
res
our
ces
an
d t
o h
um
an
hea
lth
ca
us
ed
by
exp
os
ure
s t
o p
ers
ist
ent
toxic substances.
Th
e
Bo
ar
d r
ec
om
me
nd
s
tha
t t
he
Par
tie
s g
ive
con
sid
era
tio
n t
o t
he
de
ve
lo
pm
en
t
an
d p
rov
isi
on
of
inc
en-
tiv
es
for
sci
ent
ist
s t
o b
ec
om
e
in
vo
lv
ed
in
cau
se-
eff
ect
res
ear
ch,
pr
om
ot
e
br
oa
de
r s
ci
en
ce
as
se
ss
me
nt
s i
n
a w
ei
gh
t o
f e
vid
en
ce
app
roa
ch,
an
d m
ak
e t
he
inf
orm
ati
on
wi
de
ly
ava
ila
ble
to
the
sci
ent
iﬁc
co
mm
un
it
y
and the public.
Th
e B
oa
rd
re
co
mm
en
ds
tha
t t
he
Par
tie
s
ex
am
in
e
th
e a
dm
in
is
tr
at
iv
e a
rr
an
ge
me
nt
s
wi
th
in
exi
sti
ng
reg
u-
lat
ory
aut
hor
iti
es
to
en
su
re
tha
t m
ul
ti
me
di
a c
on
tr
ol
str
ate
gie
s a
nd
me
ch
an
is
ms
be
co
me
the
no
rm
.
Th
e
Bo
ar
d
re
co
mm
en
ds
tha
t t
he
Par
tie
s
de
ve
lo
p
str
ate
gie
s a
nd
pol
ici
es
tha
t e
nc
ou
ra
ge
th
e d
es
tr
uc
ti
on
of
per
sis
ten
t
tox
ic
su
bs
ta
nc
es
rat
her
th
an
sto
rag
e
or
rel
eas
e t
o t
he
en
vi
ro
nm
en
t.
Mo
re
spe
cif
ica
lly
for
wa
st
e
PC
Bs
,
th
e
Bo
ar
d s
up
po
rt
s
th
e
us
e
of
ap
pr
ov
ed
an
d
en
co
ur
ag
em
en
t
of
em
er
gi
ng
te
ch
no
lo
gy
,
si
nc
e
th
e
ri
sk
s
as
so
ci
at
ed
wi
th
co
nt
in
ue
d
us
e
an
d
st
or
ag
e
far
ou
tw
ei
gh
th
e
ris
k
of
en
vi
ro
nm
en
ta
l
da
ma
ge
from destruction of the wastes.
Th
e
Bo
ar
d
re
co
mm
en
ds
th
at
th
e
Pa
rt
ie
s
ap
pl
y
wa
te
rq
ua
li
ty
ob
je
ct
iv
es
fo
r
pe
rs
is
te
nt
,
bi
oa
cc
um
ul
at
iv
e
to
xi
c
su
bs
ta
nc
es
on
ly
for
th
e
pu
rp
os
e
of
es
ta
bl
is
hi
ng
be
nc
hm
ar
ks
or
in
te
ri
m g
ui
de
li
ne
s
or
re
gu
la
ti
on
s.
Th
e
Bo
ar
d
re
co
mm
en
ds
th
at
th
e
Pa
rt
ie
s
re
co
gn
iz
e,
bo
th
di
re
ct
ly
an
d
im
pl
ic
it
ly
,
th
at
pe
rs
is
te
nt
su
b-
st
an
ce
s
wh
ic
h
ar
e
bo
th
hi
gh
ly
to
xi
c
an
d
bi
oa
cc
um
ul
at
iv
e
ca
nn
ot
be
to
le
ra
te
d b
y
th
e
Gr
ea
t L
ak
es
Ba
si
n
Ec
os
ys
te
m
an
d
sh
ou
ld
be
vi
rt
ua
ll
y
el
im
in
at
ed
.
Be
fo
re
th
e e
nd
of
th
e
ne
xt
bi
en
ni
al
pe
ri
od
,
th
e
Pa
rt
ie
s
sh
ou
ld
pr
ep
ar
e
pl
an
s a
nd
sc
he
du
le
da
te
s f
or
im
pl
em
en
ta
ti
on
of
th
e v
ir
tua
l
el
im
in
at
io
n p
ol
ic
y.
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10.
11.
12.
Chapter 3
The
Boar
d re
comm
ends
that
the
Unit
ed S
tates
and
Cana
da b
ecom
e ad
voca
tes
for a
n in
terna
tiona
l
conv
enti
on t
o ac
hiev
e gl
obal
acti
on t
o pr
ohibi
t th
e ma
nufa
ctur
e, e
xport
, sa
le, d
istri
butio
n, u
se a
nd
release of DDT, dieldrin, PCB and chlordane.
The
Boar
d re
comm
ends
that
the
Parti
es s
houl
d im
prov
e th
e ef
fecti
venes
s of
the
Unit
ed S
tates
’ To
xic
Subs
tanc
es C
ontr
ol A
ct a
nd t
he C
anad
ian
Envi
ronm
enta
l Pr
otec
tion
Act,
respe
ctive
ly, t
o con
trol
and
virt
uall
y el
imin
ate
exis
ting
pers
iste
nt t
oxic
subs
tanc
es t
o ad
van
ce t
he g
ener
al o
bjec
tive
s co
ntai
ned
in
the Great Lakes Water Quality Agreement.
In p
aral
lel
with
the
regu
lato
ry a
ppro
ach,
the
Boa
rd
rec
omm
end
s th
at t
he P
arti
es p
ursu
e a
volu
ntar
y
appr
oach
, in
volv
ing
all i
ntere
sted
parti
es,
to t
he p
hase
-out
of t
he m
anuf
actu
re a
nd u
se o
f ce
rtain
pers
iste
nt t
oxic
chem
ical
s, a
s a
viab
le a
lter
nati
ve.
The
Can
adi
an m
ulti
-sta
keho
lder
proc
ess
(AR
ETS
-
Acce
lera
ted R
educ
tion
and
Elim
inat
ion o
f Tox
ic S
ubst
ance
s) c
an b
e co
nsid
ered
as a
mode
l.
Risk Assessment
13.
14.
15.
16.
Chapter 4
The
Boar
d re
comm
ends
that,
beca
use
info
rmat
ion o
n he
alth
and
envi
ronm
enta
l ris
ks m
ay b
e ava
ilabl
e
from
man
y di
ffere
nt s
ource
s, a
weig
ht o
f ev
iden
ce a
ppro
ach
is ne
eded
to p
repa
re a
comp
rehe
nsiv
e
evaluation of the available data and assessment of the risks.
The W
ater
Quali
ty Bo
ard r
ecom
mend
s tha
t the
Partie
s con
tinue
to de
velop
an in
tegra
ted f
ramew
ork t
o
ensure that assessments of risk to human health and environment are compatible.
The
Water
Quali
ty Bo
ard r
ecom
mend
s tha
t the
Inter
natio
nal J
oint
Comm
issi
on e
ncour
age s
tate
and
provi
ncial
autho
ritie
s to
work
toget
her t
o dev
elop
joint
fish
advis
ories
to en
sure
unifo
rmity
in th
e
information conveyed to the public.
The B
oard
reco
mmen
ds th
at wa
ys to
stren
gthen
risk c
ommun
icat
ion p
racti
ces in
areas
of int
erest
to the
International Joint Commission be explored in collaboration with specialists in communication.
Scientiﬁc Challenges for Regulatory Decision Making
17.
18.
The Board recommends that the Parties undertake improvements in institutional mechanisms, includ-
ing: holding multidisciplinary workshops on speciﬁc biological effects; publishing integrated research
findings in a manner that is comprehensible for regulatory action; establishing the requisite authority
as well as responsibility, if necessary, through legislation and allocation of suitable resources.
The Water Quality Board recommends that the International Joint Commission hold three to five work-
shops during the 1993-95 biennial cycle on the effects of chemicals on embryo development. The
following subjects might be considered:
1) deﬁnition of information needs for regulatory decision making on existing chemicals and the
application to a weight of evidence approach;
2) the role of persistent toxic substances in the demise and recovery failure of Great Lakes lake trout
(possibly undertaken in conjunction with the Great Lakes Fishery Commission];
3) recent advances in embryo neurotoxicity and immunotoxicity;
19.
 
4) application of new information technology to integrate information on chemicals that cause subtle
effects on development of vertebrates; and
5) improvements in knowledge of biological processes and mechanisms of action to predict the toxi-
cological action of chemicals.
The Great Lakes Water Quality Board recommends that the Parties include the factor of the ability of
substances to disrupt endocrine systems, particularly for embryos, in the evaluation of new pesticides
and re-evaluation of existing pesticides.
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